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Abstract

The constantly evolving world of work is causing a great deal of emphasis on the need for
graduating students to demonstrate a range of generic skills to enable them to be both
employable and able to adapt easily to new requirements. However, research indicates that
secondary schooling is not preparing students adequately for learning independently.
This study sought to explore strategies for developing and supporting the metacognitive skills
of higher education students. In particular, it sought to explore how university students'
cognitive self-regulation could be supported in an on-line environment designed to engage
them in the self-monitoring integral to metacognitive development. The field of self
regulation and metacognition was explored through a literature review leading to the
articulation of an instructional model for metacognitive development. This model was used as
the basis for the design of an on-line environment, Mark-UP, that had students annotate and
transform text-based readings to engage them in the monitoring processes that are integral to
metacognitive regulation within the domain of reading comprehension.
An inquiry was undertaken in the form of design-based research. A product was designed,
developed, and trialed. The methodology, a form of action research, involved the exploration
of two aims. One aim was narrow and focused on the usability of the product and the value
subjects placed on it. The second aim sought to explore how the product engaged learners in
monitoring their learning. There were 126 subjects participated in the research. Data was
gathered in the forms of a questionnaire about subjects' self-perceptions as self-regulating and
their attitudes to Mark-UP, interviews with 12 subjects, and subjects' portfolios of work
developed as they used the product. Data was interpreted through a constant comparative
approach to develop understandings about how subjects used the product and its value as an
environment to promote the planning, monitoring, and evaluation within cognitive self
monitoring.
Findings revealed that Mark-UP was an effective means of engaging subjects in the processes
of metacognitive planning, monitoring, and evaluation. However, the experience of using
Mark-UP was not the same for all subjects and differences were found in outcomes among the
diverse range of subjects. The research provided the basis for the formulation of guidelines for
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future implementations of the product and for further research into metacognitive regulation.
Some refinements to the interface of Mark-UP are proposed as well as suggestions for further
exploration into the area of metacognitive regulation of learning are made.
Specifically Mark-UP was found to be most valuable for learners who are metacognitively
moderate rather than those who might be weak or strong. The findings suggested that
flexibility is needed to provide an adequate level of scaffolding for weaker learners while
allowing metacognitively stronger students the opportunity to practice existing regulatory
strategies. It was also found that the cyclical process of planning, monitoring, and evaluation
is an ongoing one that requires learning environments to provide regular feedback to stimulate
these processes.
The study found that the affective components of self-regulation are integral to the
development of metacognitive regulation, leading to the conclusion that future environments
to develop metacognition should incorporate elements to meet learners' needs with regard to
self-concept, motivation, and the development of volitional strategies.
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The Importance of Metacognitive Regulation
of Learning

1 . 1 Introduction
With the rapid growth of interactive technologies and on-line learning, there is a consistent
demand for graduating students to have the ability to continually upgrade their skills and
knowledge through their own self-motivation and learning skills (ANT A, 1998; Australian
Chamber of Commerce and Industry & Business Council of Australia, 2002; Bennet, Dunne,
& Carre, 1999; Candy, Crebert, & O'Leary , 1 994; Livingston & Wirt, 2004; Mayer, 1992). An
important means of achieving this goal is to help students take more responsibility for
managing their own learning by helping them become more strategic learners. Biggs (1999)
argues that there are limits to what some students can achieve and these are beyond the
teacher's control. However many claim that such skills can be taught, that while they may be
developmentally based, the fostering of general skills still requires proactive involvement and
strategy (e.g. Zimmerman, 1989). The challenge for educators then is to find teaching and
learning methods that can support the generation of lifelong learning skills that are relevant to
a wide variety of professional contexts.
This thesis proposes an approach to meeting this challenge that involves an e-learning
environment to promote cognitive processes inherent in metacognitive regulation of learning.
The purpose of this chapter is to explore:
•

the nature of generic skills and their importance to higher education;

•

the nature of current undergraduate students with regard to their expectations of
learning as well as readiness to engage in independent learning; and

•

the evolving role of universities as institutions to support the needs of student learning
through flexible, technology-based approaches.

It then proposes a series of aims that were used to guide an inquiry into an e-learning
environment designed to meet these needs.
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1 . 1 . 1 A focus on generic skills
The world of work is evolving and the tradition of a job for life has little relevance to current
university graduates. As industries respond rapidly to advances in technology and workplace
practices to maintain their competitive edge, the corresponding refocus on the nature of work
means that not only will some jobs become obsolete but even those that will not are in a state
of constant flux. Reich ( 1983) argues that we are now part of a post-industrial society and the
work force of the future will have to be far more highly skilled and adaptable than the work
force of the past. If one is to consider how the role of a printer for example has evolved from
physically setting type to electronic pre-press, then the skills required have evolved just as the
job itself has evolved.
These constant shifts in the nature of work and the relationship between professionals and
clients mean that educational practice that focuses on narrow skills and particular practices
does not serve contemporary students for the life of their careers (Bowdon & Marton, 1998).
Lambert (2002) cites a study by the Association of Graduate Recruiters conducted as early as
1995 which identified deficiencies in post-secondary education in meeting the needs of
employees for the range of experiences, skills, qualities, and areas of knowledge required for
entering the workplace. In particular, the 160 graduates surveyed described how higher
education had not given them:
•

self-confidence;

•

ability to uncover hidden opportunities;

•

decision-making abilities;

•

networking skills;

•

relevant experience; or

•

knowledge of changes in the labour market. (Lambert, 2002)

Such skills are not necessarily tied to the curriculum of specific courses. In fact, a course
designed to teach 'self-confidence' is unlikely to ever be offered in a university's handbook.
They are skills that are typically 'common to more than one work site, more than one
occupation or more than one field of knowledge' (National Board of Employment Education
and Training, 1996, p. 17). Nevertheless, these are important general skills that are relevant to
both work and broader life, and an increasing awareness of this importance means the concept
of generic skills has been receiving widespread attention over the last few years.
The Business/Higher Education Roundtable (2003) recently produced a discussion booklet
authored by several vice chancellors of Australian universities, which sought to specifically
Chapter 1 : The Importance of Metacognitive Regulation of Learning
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address the issue of generic skills. The topic in Australia has become an important one as,
'generic skills and graduate attributes have emerged as vital issues for both educational
institutions and the communities that they serve, including students, employers and
governments' (Goldsworthy, 2003, p. 1). The nature of these skills themselves is varied but
attention is being placed on embedding them as attributes into universities' curricula. The
University of Queensland, for example, has defined the following categories as important
graduate attributes:
•

in-depth knowledge of the field of study;

•

effective communication;

•

independence and creativity;

•

critical judgement; and

•

ethical and social understanding. (Gardner, 2003)

Edith Cowan University is typical of most Australian universities and has graduate attributes
integrated into its courses and units, with the following key concepts:
•

enterprise, initiative and creativity;

•

professional knowledge;

•

service;

•

workplace experience or applied competencies;

•

awareness of political, social and ethical issues;

•

communication;

•

internationalisation / cross cultural awareness;

•

problem solving / decision making;

•

teamwork; and

•

use of technology I information literacy. (Edith Cowan University, 2003)

While many of these attributes may be viewed as specific to certain contexts (such as
professional knowledge), many of these attributes are quite general in nature. Skills such as
problem solving, critical judgement, independence and creativity are very broad yet essential
to a person's on-going professional development.
It is not only the higher education sector in Australia that is focusing on skills that make
learners better learners, but the vocational sector too has embraced the concept of generic
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skills. The Australian Chamber of Commerce and Industry & Business Council of Australia
(2002) defines employability skills as:
skills required not only to gain employment, but also to progress within an
enterprise so as to achieve one 's potential and contribute successfully to
enterprise strategic directions. Employability skills are also sometimes referred
to as generic skills, capabilities or key competencies. (Australian Chamber of
Commerce and Industry & Business Council ofAustralia, 2002, p. 3)
Emphasised within these skills are skills related to self-management and learning to learn
(Gibb & Curtin, 2004). With the acknowledgement of students' ability to learn independently
and manage these learning processes, the development of generic skills is therefore a process
that relies heavily on students' abilities to develop skills in a self-regulated way:
In this outlook education becomes closely linked to what strategies learners
bring to the learning process themselves, derivedfrom social experience, from
pressures and opportunities they see andfeel, from challenges they already
experience in everyday life. As time progresses we may, I suggest, focus less on
the skills which a learner can be taught, and more on the strategies a person
needs to nurture and possess in their learning armoury. The key skill will be
learners ' ability to develop and expand their own learning strategies, to be
more imaginative in working them out and using them, to make them more
useful and effective. (Lambert, 2002)
This self-development of learning strategies is something that obviously comes from the
student, but needs to be nurtured within a learning setting. Whether students have such skills,
however, and whether these are fostered by schools, colleges and universities however is a
matter of debate.

1 .1 .2 A portrait of a contem porary u ndergraduate student
While many students do come to university with existing skills in teamwork, information
literacy, critical thinking and so on, this is not true for the maj ority of students (Leamnson,
1999). Some contemporary research has identified the concept of 'millennial students'. These
students born in or after 1982, can be characterised as having an information technology
mindset, they prefer a group-based approach to study and social activities, they seek personal
growth and development and are comfortable in pursuing multiple career paths (Howe &
Strauss, 2000; Oblinger, 2003). This positive disposition, however, appears somewhat at odds
with their actual skills and abilities. Nickerson ( 1 998) argues, 'Just because we can all claim
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to think does not mean that we can think as effectively as we might. A number of studies have
shown deficits in adult thinking strategies' (Nisbett & Ross, 1 980, p. 57).
This is born out by a number studies in universities in the USA. One recent study of American
colleges found that 28 percent of entering students enrolled in remedial coursework (reading,
writing, or mathematics) in fall 2000; 22 percent undertook remediation in mathematics, 14
percent in writing, and 1 1 percent in reading (Livingston & Wirt, 2004, p. 1 7). This perceived
need for further grounding in the basics of learning is reinforced by the US Department of
Education, which found:
Too many students reach college ill-prepared to succeed there. Opening up
access to quality postsecondary education for all Americans requires a
continued and intensified emphasis on preparation for college and stronger
relationships between colleges and universities and K-12 schools. (US
Department ofEducation, 2000)

This lack of an effective link between secondary and post-secondary schooling is a cause of
concern. Typically, schooling has not focused strongly on developing students' abilities to
think for themselves:
Mass education was, from its inception, concerned with inculcating routine
abilities: simple computation, reading predictable texts, reciting religious or
civic codes. It did not take as goals for its students the ability to interpret
unfamiliar texts, create material others would want and need to read, construct
convincing arguments, develop original solutions to technical or social
problems. (Resnick, 1987, p. 73)

It is hardly surprising, therefore, that the transition to university is a difficult one, with
Mclnnis, James and Hartley (2000) finding that a 'lack of information, poor course choice,
unrealistic expectations of the amount of work and time involved in University study, were
major concerns for first year students' (Mclnnis, James, & Hartley, 2000, p. xi).
The obvious place to address these issues would be in primary and secondary schooling itself:
'It is quite clear that improving access and success in college requires a continued push to
improve the education students receive in their elementary and secondary schooling. This
emphasizes quite clearly how closely linked K- 1 2 and postsecondary education are.' (US
Department of Education, 2000). However, to argue the need for preparation for university in
earlier years is to ignore the plight of the current millennial students who are now entering
post-secondary education without a strong set of existing generic skills. This group has
already been 'processed' through secondary education and are expected to adjust very quickly
to a learning environment characterised by limited contact hours with no direct supervision.
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1 .1 .3 Technology, flexi bility and the evol ution of higher education

The importance of generic skills, and their integration into quality systems within universities,
has already been noted. In fact, universities are now adjusting to a significant change in their
role as educational institutions, that embraces generic skills, but also the broadening and
commoditisation of education as a service industry in general. This has created a broader mix
of students including more mature students, more women, more part-time students,
modularisation of the curriculum, and greater flexibility of choice as well as a renewed focus
on higher education's contribution to society's skill-base (Dunne, Bennett, & Carre, 2000).
This focus on flexibility has been one of the driving forces behind the move into on-line
learning. One study in the USA found that between 2000 and 200 1, 56 percent of all
postsecondary institutions offered distance education courses (up from 34 percent 3 years
earlier) and at the same time course enrolments increased from 1.7 million to 3. 1 million
(Livingston & Wirt, 2004, p. 18). In Australia, the concept of e-learning has been pioneered
by a number of projects designed to promote both flexibility and access to education and
training. One such innovation, the ANTA Flexible Learning Toolbox project, was a multi
million dollar initiative that took place over several years to create web-based learning
'toolboxes', which were designed to cover national training competencies in vocational
training. The toolboxes consisted of on-line resources that were designed with modularity,
reusability, and access in mind, with many projects addressing national priority areas such as
indigenous issues, numeracy and literacy, and created with a view to enhance their flexibility
and availability by their abilities to be components of a digital repository of learning resources
(ANTA, 2004).
All of this is in line with the focus on technological literacy as an important generic skill. It
also appears to meet students' increasing expectations for flexible learning:
Both Internet-savvy younger students and working adult students now demand
integrated, comprehensive, and personalizable online self-service. That last
phrase is long, but it embodies the purpose andfunction of a campus "portal "
based on technology that provides authenticated access to a one-stop, Web
based service environment integrating a range of academic and administrative
services and transactions. (Morrison & Graves, 2002)

A great deal of research shows that this increasing flexibility and the impetus for the use of
technology as a learning medium may have many learning benefits, particularly with regard to
on-line learning, with studies as far back as the late 1980s touting its benefits to learners
(Crook, 1994; Harasim, 1989; McAteer, Tolmie, Duffy, & Corbett, 1997). However, diligence
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is needed when evaluating the role of new technologies and learning media. Clarke's seminal
contention that media does not influence learning any more than a grocery or ice cream truck
influences the quality of the product it delivers is still relevant (Clarke, 1994).
Simply placing students in modes of learning that are independent and involve technological
literacy does not necessarily mean that these generic skills will be successfully acquired by the
learner. Indeed, there may be severe disorientation for students when placed in modes of
learning that require a significant level of self-regulation, and this therefore reinforces the
need for an appropriate learning approach to underpin the mode of learning that is undertaken.
While 'the Internet increases access to knowledge resources and further lubricates self-study,
it does not eliminate the need for instructor mediation. It simply forces us to reconsider the
form and substance of instructor mediation' (Morrison & Graves, 2002). Nevertheless, the
potential of technology not only as a tool for learning, but also as a means of increasing
productivity and efficiency of learning ensures the continuing role of on-line learning for
higher education institutions (Laurillard, 1993).
Ultimately research relating to on-line learning as a means to provide for the needs of
contemporary students with regard to the provision of flexibility and promotion of generic
skills is mixed. One study sums up many of the issues:
The generalfindingfrom this study is that on-campus students are significantly
more satisfied with the experience ofstudying on-campus than off-campus and
that their satisfaction is associated with traditional elements ofon-campus
study such as regular and conveniently timetabled classes, face-to-face
communication with teachers, and contact with other students. However,
students are also shaping their own learning environments by participating in
paid work while they study and, therefore, choosing to supplement class
attendance with other study materials. This study found that the satisfaction of
those in paid work was positively associated with being able to substitute some
class time with DE materials. In addition, to supplementing their on-campus
experience, students in some universities are able to enroll in off-campus units.
Some do so to fit in with their work commitments and because they are
attracted to this mode ofstudy. In this situation, students are satisfied with off
campus study. However, the results of this study also suggest that when
traditional on-campus students feelforced to enroll in off-campus units because
ofa university 's resourcing decisions, their satisfaction is negatively affected.
(Hagel & Shaw, 2003, p. 270)
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1 .1 .4 Summary
This introduction has identified the importance of generic skills to higher education and the
broader world of work, and has discussed these in terms of student expectations of learning,
and the evolving higher education system, particularly with its focus on flexible and
technologically-assisted modes of course delivery.
As has been shown, many of the generic skills valued by employers relate to individuals'
abilities to work independently and engage in cognitive processes that are broad enough to
transfer across domains as the nature of work practices evolves. This self-regulation of
learning is therefore a highly prized skill. In the end, students must be responsible for their
own learning. After all, 'learning is not something that happens to students; it is something
that happens by students,' (Zimmerman, 1989, p. 21). However, it is unreasonable to assume
that students will be coming into a course with the skills to regulate their own learning.
Boekaerts (1997) described formal schooling as 'outcome based practice sessions' with
teachers as experts and students as novices. In more flexible approaches, as in on-line tertiary
education, this paradigm is no longer appropriate. Students need to become protagonists in
their learning process, using the Internet as a resource for their own learning goals.
Contemporary technologies appear to provide the potential for an approach to on-line learning
that could be used to assist in the development of students' self-regulatory skills in order to
bridge the gap between students' limited expectations and experiences upon enrolling, and the
imperatives of higher education institutions with regard to flexibility, accessibility, and their
need to produce graduates with a range of generic attributes.

1 .2 A rationale for an environment to promote metacogn itive
regulation within a domain of learning
Care needs to be taken when attempting to define environments to support self-regulation,
particularly technology-mediated learning experiences which by their very nature seem
already to make demands on students' abilities to regulate their learning. There is a high drop
out rate for students with poor study skills when they venture on-line (Loomis, 2000). Brooks
(1997, p. 135) claims that students ' who are poor at selfregulation easily can be slaughtered
in WWW-based courses'. This does not however acknowledge some of the main benefits of
on-line learning - that it is an efficient and flexible environment for users to meet their own
learning goals. Attempting to remodel on-line learning on a face-to-face paradigm would
dilute these benefits. Perhaps most importantly, there is also a need to acknowledge that self
regulated learning is a desirable thing that is important to life as much as to school (Boekaerts,
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1997). If an educator's role is to assist students in becoming better learners, then courses need
to be designed not just to meet specific unit outcomes but also to scaffold the development of
learner's self-regulatory skills. This student-centred focus, characteristic of contemporary
educational philosophy, seeks to empower the learner rather than to 'teach' the learner
through a traditional learning approach based on knowledge transfer (Jonassen & Land, 2000)
and is a frequently cited focus of on-line learning, where students are expected to engage in
academic texts with typically little or no direct instruction on their comprehension (Reeves &
Reeves, 1997).
One important use of the Internet is as a means of accessing course readings, either in the
form of Web pages or as electronic documents, such as PDF resources. It provides an efficient
and maintainable means of dissemination. The approach of providing several electronic
readings rather than a single text also promotes the multiple perspectives inherent in
contemporary approaches to learning, such as those espoused in cognitive flexibility theory
(Spiro, Feltovich, Jacobson, & Coulson, 1992). However, it is erroneous to assume that
students entering tertiary education are able to engage effectively in readings in a self
regulated way. There is a difference between learning to read and reading to learn. Most
students have little difficulty with the building blocks of reading such as phonics, but even by
Year 12, studies have shown that only 40% of students can be identified as 'proficient' at the
level of reading that involves engagement 'in higher level, problem solving literacy of the
kind required in an information generating and information transforming economy'
(Greenleaf, Schoenbach, Cziko, & Mueller, 2001, p. 83 ).
Reading comprehension itself can be classed as a generic skill. While the purpose of this
study is not to attempt to promote reading comprehension skills per se, the metacognitive
processes inherent in the task makes for a strong relationship to self-regulation:
The ability to read critically is widely regarded as one of the essential generic
skills that should be gained through university education. It is often assumed
that students will acquire the ability to read critically simply by virtue of
studying at University without active intervention from their teachers. We
aspire for our students to read with a critical eye in order to develop their own
reasoned and ethical position. However, the reality is that students often read
as passive consumers of information. (Wilson, Devereux, Macken-Horarik, &
Trimingham-Jack, 2004, p. 341)
Research has shown that metacognitive knowledge and self-regulation facilitate reading
comprehension (Collins, Dickson, Simmons, & Kameenui, 2001) but this is an end-product
rather than a process. One cannot assume that simply placing students in a mode of study that
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requires self-regulation will help to promote it. Rather than throw students 'in at the deep
end', mechanisms must be in place which bridge the nexus between supported and self
regulated learning.
Proactive measures need to be taken to assist students in developing the necessary skills to
learn independently. This rationale provided impetus and direction for this thesis to explore
ways of engaging students in activities that could assist in the development of self-regulatory
skills, particularly with regard to the cognitive processes inherent in the task of reading
comprehension. It would seem possible that an appropriately designed and implemented on
line environment could both minimise student disorientation in new forms of learning, while
maximising the opportunities associated with the flexibility afforded by on-line technologies
and their potential to have learners engage in tasks in self-directed ways. It should be noted
that such an on-line environment would not be a replacement for face-to-face learning:
Accepting the challenge and embracing theseforms of delivery and assessment
as a replacement of traditional methods is not always appropriate. Instead, the
findings suggest that these approaches offer real benefits to some students in
particular situations and therefore should be viewed as worthwhile supplements
to offer all students more flexibility and the opportunity to enhance their
tertiary education experience by encouraging and supporting self-directed and
independent learning skills. (Kehoe, Tennent, & Windeknecht, 2004, p. 55)
Such a product would not have a role purely in distance education, but would have potential
for all students who may be grappling with engaging in reading concepts and where an on-line
component can be integrated to support students' developing skills as self-regulating learners.

1 .3 Research Aims
The overarching goal of this research was to explore how cognitive self-regulation could be
supported within an on-line learning environment. The study had two main aims:
1. To explore how students use an on-line learning environment designed as an
instantiation of a model for facilitating cognitive self-regulation of reading
comprehension; and
2. To explore the forms of self-monitoring that take place when students use this as an
environment to support cognitive self-regulation.
To support these aims, the following steps were undertaken:
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•

a literature review of self-regulation and metacognition was carried out to identify the
salient aspects of the research field;

•

a model of metacognitive regulation was developed to provide the basis of research;

•

the understandings developed from this and from a broad review of educational theory
were used to propose a model for facilitating the cognitive processes necessary for
self-regulation;

•

an on-line environment that embodied the proposed learning model was designed,
developed and implemented within a domain of study; and

•

the value of the product both in terms of its inherent worth and its ability to support
the processes inherent in the proposed model of cognitive self-regulation was
investigated.

The thesis is based around the design, development and implementation of an on-line learning
environment called Mark-UP that was created to support students' understandings of text
based readings. The design of the product was informed by a literature review and the
development of a conceptual framework and design model to support metacognitive
processing. The product was implemented with a cohort of undergraduates studying interface
and information design at an Australian university. Subjects were required to engage in
readings around a topic. This process was facilitated through an on-line environment that
supported various activities involved in reading comprehension, such as discussion, finding
extra sources, annotation, summarising and so on. These activities were framed within the
cognitive processes inherent in self-regulation such as planning, monitoring and evaluation.
Leaming support was provided for these activities and processes that was faded over time to
promote independent use.
Findings are reported in a series of chapters that focus on each of the main stages of the
research. The thesis, therefore is organised around the following structure:
Chapter 2 : Literature Review and Development of a Conceptual Framework

The literature concerning self-regulation and metacognition is explored to develop a model of
cognitive self-regulation that could then be applied to the domain of reading comprehension
as an instructional model to inform the design of the on-line setting, Mark-UP.
Chapter 3 : Design and Development of Mark-UP

This chapter describes the process undertaken during the development of Mark-UP. It
includes a design rationale, exploration of appropriate technologies, and a description of the
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prototyping and development process. The chapter concludes with a detailed description of
the design and functionality of the version of Mark-UP to be implemented in the research.
Chapter 4: Methodology

This chapter examines relevant research methods for conducting research into metacognition
and e-learning environments. Research questions are defined to support the aims of the study,
and the methodology of design-based research to be implemented is described along with a
rationale for the approach taken to data gathering and analysis.
Chapter 5 : Findings Relating to how Subjects Use Mark-UP to Annotate Readings and
Solve Problems

Results are presented and discussed that relate to the value of Mark-UP in terms of its
useability and the subjects' perceptions of the product. The chapter is organised around the
pertinent issues relating to the product's interface, the ways in which subjects used it, and
factors relating to the subject group and implementation that affected its use.
Chapter 6: Exploration of how Mark-UP Supported Subjects' Planning as a Component
of Self-Monitoring

This chapter presents findings about the planning processes promoted by Mark-UP and the
metacognitive nature of these. The chapter identifies characteristics of the existing
metacognitive levels of subjects and includes an analysis of the goal orientations of subjects,
and their plans for improvement made during the implementation of the product.
Chapter 7: Exploration of how Mark-UP Supported Subjects' Evaluation as a
Component of Self-Monitoring

The evaluations made by subjects of the content of readings, the product, and their learning as
a whole are discussed to explore the metacognitive nature of these and how they evolved with
a view to exploring role of the product in engaging subjects in metacognitive evaluation.
Chapter 8 : Exploration of how Mark-UP Supported Subjects' Monitoring as a
Component of Self-Monitoring

This chapter is organised around a discussion of the tools available within Mark-UP and how
they facilitated subjects monitoring by engaging them in reflective processes such as
information seeking, questioning and summarising and how these aligned with subjects'
interpreted metacognitive levels.
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Chapter 9 : Summary and Conclusions
The thesis concludes with a summary of the findings and discussion of the main issues raised
with a view to potential improvements to the product and the implications for future research
into metacognitive regulation.
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Literature Review and Conceptual
Framework

In order to design solutions to assist students in developing self-regulatory skills, a necessary
step is to develop a clear concept of what self-regulation is and how it can be promoted. While
the concept of independent learning is certainly not new, a good deal of the research into self
regulated learning, as it is interpreted in this thesis, has been conducted particularly within the
last 15 years. This chapter defines self-regulated learning and explore models of self
regulation that can be synthesised to form a conceptual framework to inform this study. The
chapter therefore is structured around the following sections:
•

a definition of self-regulation;

•

a model of self-regulation;

•

the various components of self-regulation;

•

self-regulation as a cognitive process;

•

the role of metacognition in cognitive self-regulation;

•

promoting metacognitive regulation through engaging in its subordinate processes;

•

the development of a conceptual framework for promoting metacognitive regulation;
and

•

the elaboration of a design model able to promote metacognitive regulatory processes
within a chosen domain.

The breadth of self-regulation as a psychological and practical process means that only the
cognitive processes that underpin it were the subject of this study. Nevertheless, before any
guidelines could be developed to inform the design of a product to support these processes a
thorough understanding of self-regulation as a research area needed to be developed.

2 . 1 Self-regulated learning
Self-regulation is somewhat easier to define than understand. It has been described as 'the
process whereby students activate and sustain cognitions, behaviours, and affects, which are
systematically oriented toward attainment of their goals' (Schunk & Zimmerman, 1994, cited
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by Boekaerts, 1997, p 171) . This definition is reinforced by Brooks (1997) who argues that
that it is active and goal directed, resulting from self control of behaviour motivation and
cognition. In fact self-regulation could really be defined as an outcome rather than a process.
Teachers usually recognise self-regulation through students' abilities to apply themselves to
their work, their abilities to generate learning strategies, and in behavioural terms actual
measurable outcomes such as attendance, timely submission of assignments, and so on.
However, such outcomes are inevitably underpinned by a variety of cognitive and emotional
processes. This emphasis on multiple constructs places self-regulated learning at the junction
of several fields of research (Boekaerts, 1997). It emphasises students' reliance on their own
internal resources to govern their learning, but these resources are not easy to delineate. Self
regulated behaviour is an end process, dependent upon the affects and cognitions that precede
it. These are to a certain extent inaccessible, since they are internally constructed and not
always explicitly articulated by individuals.
Also, the notion of self-regulation is prone to multiple interpretations based upon educational
philosophy. Zimmerman (1989) identifies it in terms of phenomenological, social cognitive,
volitional, Vygotskian and cognitive constructivist theories. All of these approaches bring a
unique perspective to the concept. Behaviourist approaches emphasise self-monitoring, self
instruction and self-reinforcement, while a phenomenological approach defines it in
dimensions such as self worth, planning, and goal setting. Common to most of these however,
is an acknowledgment of the interaction of affective and cognitive processes at a level of
abstraction. Self-awareness at a cognitive and emotional level would appear to be the key
enabling process in the development of self-regulatory strategies.

2.1 .1 A model of self-regulation
A number of models have been developed to explain the processes that underpin self
regulated learning. Boekaerts (1997) provides a six component model based upon the
following notions:
•

vontent domain (conceptual and procedural knowledge, misconceptions and inert
knowledge);

•

cognitive strategies (such as rehearsal, elaboration, generating questions and so on);

•

cognitive regulatory strategies (mental representations of learning goals, defining a
plan, monitoring and evaluation, goal achievement);

•

metacognitive knowledge and motivational beliefs (beliefs, attitudes and values related
to tasks within a domain);
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•

motivational strategy use (such as coping processes, effort avoidance and so on); and

•

motivational regulatory strategies (mental representations of behavioural intention,
linking this to an action plan, and maintaining that plan in the face of obstacles).

The elements in this model can be explained by defining a fictional ' self-regulated learner'.
Since the ultimate goal of most education is in the end mastery of the knowledge and skills
inherent in the domain of learning, Boekaerts' (1997) depiction of the content domain
suggests the self-regulated learner would be able to master such content. Put simply it
suggests that self-regulated learners can do the job that they are being trained for. He or she
may be able to demonstrate knowledge about an area, and an understanding of how it relates
to the broader sphere.
Expanding on this, Boekaerts' notion of the integration of cognitive strategies suggests the
self-regulated learner is also capable of applying strategies to enhance mastery of the domain,
which may include techniques to assist in remembering processes, such as relating
information received in class to prior understanding, drawing inference from these, knowing
the correct questions to ask and so on. At a more abstract level beyond domain-dependent
cognitive strategies, a self-regulated learner also has cognitive regulatory strategies. In
describing these in terms of planning, monitoring and evaluation of goals, Boekaerts (1997)
suggests that the self-regulated learner develops plans for learning. These are obviously still
tied to the content domain, and the cognitive strategies within it, but the actual process of
planning is defined here as more broadly a regulatory one.
As these plans are implemented, Boekaerts' (1997) emphasis on the iterative development of
plans suggests that self-monitoring takes place in the light of developing knowledge. For
example, the self-regulated learner may have to examine a plan to conduct field experiments
due to limited resources, or a sickness in the family may prevent initial plans being realised.
Also in this model plans need to be evaluated to gauge the effectiveness. This implies that the
self-regulated learner may ask him or herself, for example, whether a planned approach to
memorise 30 new words a day for a language class was an appropriate one, given that the
learner is now experiencing difficulty in using those words in sentences.
Boekaerts' description of metacognitive knowledge and motivational beliefs in terms of
beliefs, attitudes, and values related to tasks within a domain suggests that the self-regulated
learner would have an ability to judge the value of classroom activities. For example, the
learner might see the value in conducting an experiment to gauge the minimum physical
distance between which two simultaneous pin pricks on a forearm can be individually felt,
because despite its apparent fatuousness, the student can understand it as a means of
generating basic principles of psychological testing. This integrates the element of
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motivational strategy use. Boekaerts ( 1 997) acknowledges that not all activities are inherently
motivating and the self-regulated learner therefore may develop ways of coping with this such
as rewards at certain intervals of achievement, taking time out to watch television, having a
coffee and so on. At a broader level, it would appear that the self-regulated learner engages in
ways of managing the motivational process in a deliberate way, for example marking off
study days on a calendar and sticking to a minimum amount of time before taking breaks.
Ultimately it must be realised that these elements are co-dependent and interact with each
other in the application and development of three distinct constructs: goals (cognitive and
motivational regulatory strategies), strategies (motivational and cognitive) and domain
specific knowledge (content domain, metacognitive knowledge and motivational beliefs)
(Boekaerts, 1 997).
In an alternative model, Garcia and Pintrich ( 1 994) articulate self-regulation in terms of
knowledge and beliefs, strategies used, and outcomes. Each of these is moderated by
motivational and cognitive components such as personal beliefs and conceptual knowledge,
motivational and cognitive strategies, and quantity and quality of effort.
Common to both models is an integration of both affective and cognitive issues. 'Neither
motivational nor cognitive models alone can fully describe the various aspects of student
academic learning, yet the two types of models are complementary due to the respective
strengths and weaknesses of motivational and cognitive models.' (Garcia & Pintrich, 1 994, p.
1 27).
Figure 2. I represents a synthesis of the above frameworks. It is defined as a series of levels.
At the highest level, described here as psychological states, metacognition ·and self-concept
exist as the primary enabling constructs for self-regulation, but these are developed through
subordinate processes - in this case self-monitoring and motivation.
Environment & Context

Cognitive
Domain
Metaoognition
Self-mon itoring
Strategy formation

Affective
Domain

SR

Self-concept
M otivation
Volition control
strategies

States

Processes
Strategies

Figure 2.1 : An integ rative model of self-reg u lation
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The end products in terms of behavioural objectives of self-regulation are the ability to
develop cognitive strategies and approaches to control volition. This model therefore
accommodates the role of both affective and cognitive aspects of self-regulation, but also
acknowledges the effects of external environmental factors upon an individual's ability to
regulate their learning. Each of the components of this synthesised model is discussed in turn.

2.1.2 Self-regulatory states - metacognition and self-concept
Self-awareness has always been an important educational construct. Metacognition can be
defined as 'knowledge and beliefs about thinking and the factors affecting thinking' which
regulate 'the articulation of strategy and knowledge' (Pressley, 1998). As such it is a
necessary precursor to self-regulation. Flavell (1987) identified three types of metacognition:
knowledge of self, knowledge about various cognitive tasks and strategy knowledge (cited in
Boekaerts, 1997).
The first of these should not be confused with self-concept, which appears to be quite a
subjective element, although there have been attempts to delineate it in a more hierarchical
way (Zimmerman, 1989). While metacognition is often associated with issues such as self
efficacy, which involves 'personal judgements of one's capabilities to execute courses of
action to attain academic achievement' (Bandura, 1977), self-concept is more aligned with
self-esteem, a personal and less concrete construct. When one considers that students who
don't see themselves as 'smart' or able enough often adopt self-handicapping strategies or
overcompensate with effort, the centrality of self-concept to self-regulation is immediately
apparent (cited in Brooks, 1997).
Markus and Nurius, 1986, cited by Garcia and Pintrich (1994, p. 129) introduce the notion of
self-schemas, which combine the cognitive and affective elements of self awareness as 'the
cognitive manifestation of enduring goals, aspirations, motives, fears and threats.' This
overarching notion highlights both the similarities and differences between self-concept and
metacognition. At the heart of each is an awareness of self, and while high self-consciousness
is associated with a desire for self-knowledge, low self-consciousness breeds intellectual
defensiveness.
In a practical way the descriptions provided by Garcia and Pintrich (1994) suggest
metacognition can be demonstrated in students' abilities in a number of ways, for example, to
accurately state their strengths and weaknesses as learners through understanding their own
learning styles. The use of self-schemas proposed by Markus and Nurius ( 1996) may be found
in students who can state a preference for visual rather than verbal learning, and can also
explain what they know and what they don't know. The self-awareness which Garcia and
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Pintrich ( 1 994) use to distinguish self-concept from metacognition suggests a metacognitive
learner as one who may seek help from a tutor because he or she is aware of a difficulty in
completing a task, and can articulate that weakness. To know something is not the same as
valuing however. Self-concept's subjectivity on the other hand, may be evidenced when a
student is having difficulty with a task. The descriptions of Markus and Nurius ( 1 986) suggest
that students with a strong self-concept should be able to separate the difficulty from their
belief about themselves as learners. For example, rather than saying 'I am dumb' or 'this
program sucks ! ' it would seem they would be more likely to address the problem by
identifying gaps in their knowledge ( e.g. 'I am having difficulty with this 3 D package because
I'm having trouble making sense of 3 0 space on the 20 screen ').

2.1 .3 Self-regulatory processes - self-monitori ng and motivati on
Weinstein & Mayer ( 1986) describe all metacognitive activities as involving the monitoring
of comprehension, and it would appear that this ability to monitor oneself is what
distinguishes metacognitive activity from domain-specific cognition. Self-monitoring is an
initial step towards the development of cognitive strategies, but as will be shown later,
continuous self-monitoring is also a strategy in itself. Depending on one's theoretical
orientation, this component can manifest itself as social cognitive self-observation,
Vygotskian inner speech, or behaviourist self-recording (Zimmerman, 1 989). Regardless of
whether one views cognition itself as an important construct, however, self-monitoring is a
pervasive key process to self-regulation.
Motivation results from the actualisation of self-concept. Anxiety, for example leads to a low
level of motivation (Zimmerman, 1 989). While it may be argued that all people are inherently
motivated to learn, most of us have experienced difficulties in maintaining motivation, and
research has shown that in education, intervention that impinges on self-concept such as
unfavourable appraisals by teachers can result in drawing learners' attention away from the
learning process (Boekaerts, 1 997). The ability to maintain motivation is one of the main
tenets of self-regulation (Zimmerman, 1 994).
Motivated learners are not difficult to identify. Regular attendance at class, enthusiasm for
subject matter and a willingness to persevere can be quite visible processes. Despite the
internal nature of self-monitoring, this too can be demonstrated by students in behavioural
ways. Engaging in classroom discussions with others, challenging ideas, and asking questions,
all appear to be indicative of the monitoring of comprehension as proposed by Weinstein &
Mayer ( 1 986), by engaging in tasks that require making sense of new information in the light
of existing understandings.
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2.1 .4 Vol itional and cognitive strategy formati on
Self-monitoring and motivation are the primary internal processes that mediate self
regulation. However, as the end product of self-regulation, students are able to activate
strategies which enhance their learning. These take the form of volitional strategies, as well as
cognitively based learning and regulatory strategies. It has been argued that self-regulated
learning is 'a fusion of skill and will' (Garcia, 1995, cited in Brooks, 1997, p. 139), and
certainly effort, stemming directly from motivation, is a concept that most students are able to
recognise as a controllable aspect, using it to explain their performance to themselves rather
than other explanatory mechanisms (Pressley, 1998).
Volition differs from motivation in that motivational processes mediate the formation of and
promote decisions, while volitional processes enact and protect them (Como, 1994).
Therefore motivational self-regulation is dependent upon strategies that activate effort to
achieve learning goals (Garcia & Pintrich, 1994). There are several strategies that students use
to control effort.
Self-handicapping is the withholding of effort or putting obstacles in the way to maintain self
concept, while self-affirmation maintains self concept through reassessing the value of
different domains (Garcia & Pintrich, 1994). In interpreting these definitions it would appear
that the difference between the two could be highlighted by imagining a student who fails to
submit an assignment on time. Students may exhibit self-handicapping by diverting their
attention away from study to other problems that may or may not impact strongly on it.
Having to attend to a sick relative, or not having access to adequate transport can all be
strategies used to preserve self-concept. Garcia and Pintrich's (1994) description of self
affirmation in terms of reassessing the value of different domains, on the other hand, is more
suggestive of a critical perspective, such as a contention that the assignment was badly
constructed in the first place, or that the requirements were not adequately explained in class.
Defensive pessimism is a coping process that enacts effort through the fear of failure
(Boekaerts, 1997). This can have both positive and negative effects. Fear of failure can cause
a student to work harder or to withdraw effort. In either case, students expect a negative result,
and therefore are less disappointed when they finally get their results.
Motivational attributions refers to the causality students use to explain performance both
retrospectively and prospectively: for example, blaming a weak exam performance on the fact
that they went out the night before, or their children did not give them much sleep would
appear to fit well with Garcia and Pintrich' s (1994) depiction of externalised attribution.
Regardless of the strategy, however, and whether they eventually lead to the enactment or
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withdrawal of effort, they are all affectively laden processes that are related to an individual's
self-concept, usually as an act of preserving self-esteem.
At a more objective level, students use self-monitoring techniques to support their learning as
well as to regulate external factors. Cognitive learning strategies include rehearsal,
elaboration, and organisational strategies, as well as memorization through clustering,
imagery, use of mnemonics and so on (Weinstein & Mayer, 1 986). Lin (200 1 ) identifies
strategies such as error detecting, effort and attention allocating, elaborating, self-questioning,
self-explanation, constructing visual representations, activating prior knowledge, rereading
difficult text sections, and going back to revise as examples of cognitive strategies.
Typically, deeper cognitive processes such as transformation, the creation of something new
out of existing information, are more successful than ones which engage in knowledge as a
static entity, such as rehearsal (Risemberg, 1 996). It is important to note, however, that
knowledge of these learning strategies is not enough to ensure that they take place. Regulation
strategies must be implemented to co-ordinate effort and task.
Garcia ( 1 994) identifies three regulatory strategies that are highly correlated but do have some
differences. These are planning, monitoring and regulation. While learning strategies are
usually internally developed, regulation strategies have a role in accommodating the
environmental and contextual factors discussed above.
With regard to planning as a strategy, one central feature is goal formation. Typically,
teachers' goals are more distant and abstract than students' , and those students who set more
proximal goals tend to perform better academically (Boekaerts, 1 997). Proximal goals can be
tied to time or a stage of a process. This suggests therefore that they can involve completing a
single step of a large activity, for example a needs analysis for an advertising strategy, or they
can be related to schedule, such as identifying a project topic by the next week. Regardless of
the nature of the goals, however, they are best when they are developed by the student rather
than imposed by the teacher, in which case they tend to be viewed as obligations (Brooks,
1 997). While achieving good grades is a frequently stated goal for students (Pressley, 1 998),
process rather than product goals are more closely correlated with self-regulation (Ertmer,
Newby, & McDougal, 1 996). This finding suggests therefore, that student learning articulated
as a desire to find out about something is more likely to be indicative of self-regulation than
the student who claims he wants to pass or he wants to please his family.
Monitoring strategies can include tracking of attention, self-testing and self-questioning, as
well as monitoring comprehension during learning activities . These are closely linked to
regulation which manifests itself as a controlling process that results from monitoring (Garcia
& Pintrich, 1 994). An example of this might be a student who reads passages in a text more
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slowly upon arriving at a section that he or she finds conceptually challenging. A final
cognitive strategy is resource management. Tied in directly with environmental factors, these
involve the regulation of external aspects such as time, study environment, and help-seeking,
as well as teacher and peer interaction (Garcia & Pintrich, 1994).
In a higher education setting it is important to acknowledge that there is already an
expectation for students to have these skills. While many universities employ learning skills
advisors to assist students in developing learning and self-management strategies, ultimately a
curriculum which consists of 12 hours per week contact time, with little external monitoring
outside of those hours is quite different from traditional schooling where a regular plan of
work is set for students and they attend class for up to seven hours per day. In a university unit
of study, assessment may consist of two assignments and an examination. Students are rarely
given 'homework'. They must develop their own proximal goals for assignments, and monitor
these as they're going. With the only real feedback received being when they get their
assignments back, they must therefore regulate their performance, working independently
throughout the semester. This situation is exacerbated when one considers that fact that
undergraduate university students typically have busy lives outside of their study that also
make demands. Therefore, beyond the internal aspects of self-regulation, external and
environmental factors must also be considered.

2.1.5 External factors - environment and context
Social cognitive approaches have long asserted a bi-directional relationship between external
and internal states - role models who overcome adversity might encourage observers to try a
task for themselves, for example (e.g. Zimmerman, 1989). Not only the quality of teaching,
but other factors beyond the learning situation have a direct effect on self-regulation. The
American National Centre for Education Statistics (NCIS, 2002) identifi ed three quarters of
the current student population as being ' non-traditional students' characterised by:
•

delayed enrolment (not entering university immediately after high school);

•

part-time enrolment for all or part of the academic year;

•

full-time work (35 hours per week or over);

•

financial independence;

•

having dependents;

•

being single parents; and

•

entering university through alternate paths than high school diploma. (NCIS, 2002)
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This diversity of students can undermine the notion of the typical student who does not work
and who is supported by parents. While it would be fair to expect that a number of these
students would be of mature age and may already have existing self-regulatory skills, the fact
the remains that there are many external factors that impact on the lives of students - and
these are not often with the control of lecturers or course designers.
Ertmer Newby and McDougal ( 1 996) claim, 'outside pressures in students lives may increase
their vulnerability to other instructional factors (type of case, time of day, length of lab) that
impede [students'] use of self-regulation skills' (p. 747). A young parent who has been
working all day and had an uninterrupted sleep the night before for example, is therefore in a
tenuous position with regard to study which may be ultimately seen as peripheral to that
person's life.
Ertmer, Newby and McDougal ( 1 996) use case studies to examine self-regulated learning and
this highlights another important issue: the nature of a discipline itself is a unique context,
with differences in both teachers and students' beliefs about learning. VanderStoep ( 1 996)
observed different levels of regulation across multiple disciplines, and this has a profound
significance for self-regulation, because while self-regulation itself may be viewed as a
generic skill, some of the strategies employed may be pertinent only to specific domains. This
suggests that any study into self-regulation must therefore be clearly defined. Despite the
nature of self-regulation as a general set of student attributes, there are many dimensions that
underpin it. One of the purposes of this chapter has been to explore those dimensions and it
has been found that both cognitive and affective components combine within a context to
describe the process of self-regulation. As well as the external environment an important
aspect of this context is the knowledge or skills that are being developed. Self-regulatory
skills can differ between these domains so the nature of the skills being learned is paramount.

2.1 .6 Sum mary and concl usions about self-reg ulati on
This section has explored the concept of self-regulation and identified a number of models of
self-regulation. The literature suggests self-regulation is a concept that is best in terms of both
affective and cognitive dimensions and involves three levels of processing. At the highest
level of awareness, metacognition and self-concept are used to mediate the way students view
themselves and value themselves. These are the executive control states that both impact on
and are developed from the subordinate processes and strategies that underpin them. At the
process level, students' self-monitoring and motivation both impact on their judgements and
views about themselves . Ultimately self-regulation is evidenced at the strategy level, where
students use volitional strategies to both maintain and withhold effort with a view to
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preserving self-concept, and also through cognitive strategies, which can be both tied to a
domain of learning but also are regulatory in nature in that they are the tools that students use
to enact their learning plans, monitor their performance and understandings, and evaluate
them with a view to reconfiguring their understandings. The external environment too impacts
greatly on students' abilities to regulate themselves and with the increasing prevalence of
external pressures such as full-time work, these issues need to be accommodated to support
students' development of self-regulation. Finally, it has been argued that the breadth of self
regulation as a psychological construct makes studying it particularly difficult. A clear focus
on the aspects of self-regulation pertinent to this research must be developed, and this thesis
ultimately focuses on the cognitive aspect of self-regulation while accommodating the
affective dimensions of it, and acknowledging the need to ground the study within a domain
of leaming. The next section explores cognitive self-regulation with the goal of articulating a
model to inform the design an on-line instructional environment to support its development
within a given domain.

2.2 Developing cognitive self-regulatory skills
There is a large body of work that has examined ways in which the affective components of
self-regulation can be targeted to increase students' motivation and persistence in their
learning. Emotional factors are generally seen to be more accessible and amenable to change
than the cognitive aspects. In fact, the two are not unrelated. Como ( 1986), for example,
argues for metacognition as the dominant controlling process; that 'affect is the subjective
perception of emotional states; thus associated attempts to control negative affect fall within
the domain of metacognitive control' (p. 334).
As the primary enabling state for cognitive self-regulation, metacognition is a concept that is
fraught with contention. Some have argued that it is an inherent psychological state that
cannot be changed, although this view has come under increasing criticism of late. There is a
growing consensus for example, that metacognition is only mildly correlated with supposedly
stable measures of ability such as IQ (Schraw, 1998). Recent theorists have started to examine
the construct of metacognition from social and environmental perspectives. Rather than being
developmentally fixed, the acquisition of metacognition may be subject to instructional
intervention (Boekaerts, 1997). This places a new emphasis on the cognitive/rational
components of self-regulation. The question then becomes one of how cognitive self
regulation can be promoted in an on-line environment.
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2.2.1 The problem with metacognition

Wilson ( 1 999) argues that the term metacognition can be used in 'vague, confusing, and often
contradictory' ways and can be used to describe a range of disparate higher level cognitive
skills. In spite of this apparent ambiguity of the concept, however, she attempts to distil these
disparate elements and defines metacognition as 'awareness individuals have of their thinking
and their evaluation and regulation of their thinking'. In this definition it is both a state and a
process, with three functions:
•

metacognitive awareness - individuals' awareness of their learning process, knowledge
about content knowledge, and knowledge about their own strategies;

•

metacognitive evaluation - individuals' judgments of their capacities and limitations;
and

•

metacognitive regulation - the conscious modification of thinking using cognitive
resources.

From this perspective, metacognition is seen to involve regulatory processes and is therefore
not so different from self-regulation itself. In fact it could be argued that evaluation is similar
to self-monitoring, and regulation is the formation and application of strategies. Inevitably,
discussions of metacognition are tied in with discussions of the overt use of monitoring and
strategy development, as that is how it is manifest. Schraw et al. ( 1 995) states, 'Examples of
general meta cognitive awareness include evaluating the adequacy of relevant domain
knowledge, selecting strategies that are situationally appropriate, and allocating cognitive
resources to a degree that matches task demands' (p. 444). This position is further reinforced
by Jacobson ( 1 998) who defines metacognition both as 'knowing the process by which one
learns' (p. 3) and, in citing Borokowski, Carr, and Pressley ( 1 987) as 'the self-monitoring of,
and conscious use of learning strategies' (p. 4).
This apparently contradictory position of being a both a state and a process can be reconciled
by acknowledging the dependence of metaknowledge upon domain-dependent cognitive
processes. In their research on metamemory, Nelson and Narens ( 1 994) identify the
relationship between the meta-level and the object-level of cognition through a reciprocal flow
of control and monitoring (Figure 2.2). While the model itself is perhaps a little simplistic, it
does give some hope to those floundering in the problem of how to encourage metacognition
in students. In Nelson and Narens' concept, one can view metacognition as a pet puppy - in
order to grow and become strong it must be fed and exercised. The process of monitoring
nurtures metacognition, likewise the activation of control processes exercises it.
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Meta-Level

Monitoring

Control

Object-Level

Figure 2.2: A model of metacognition (Nelson & Narens, 1994)

It can be argued, then, that metacognition is not something that can be tackled as a discrete
entity - just as well, since it is quite inaccessible as such - but can be enhanced through
engaging at the subordinate levels ofself-monitoring and strategy development. These appear
to be much more amenable to instructional intervention. The implementation ofstrategies
enables metacognitive control to be actualised. For example, Hunt (2000) argues the
distinction between regulatory strategies and cognitive skills in terms oftheir intentionality.
While cognitive skills can be automatic, regulatory strategies 'are skills which have had intent
added to them and are available for closer inspection' (Hunt, 2000, p. 2). Likewise, self
monitoring is a conscious process too, that can be visible through artefacts that demonstrate
reflective activity. These artefacts can, for example, include peer interaction:
Metacognition is reflection on thinking and this can come from oneself or from
others. Vygotskian theory emphasises the prime role of talk for the sharing of
knowledge and an important aspect of metacognition is that it can be discussed
and shared. (Hunt, 2000, p. 4)
It appears therefore that it is possible to create environments that can both promote and
demonstrate metacognition. The key factors identified here are conscious intention and
informational interchange. Since these both have potential to be visible (for example, a
student may be required to justify a strategy, or the interactions between peers can be
recorded) the development ofleaming environments that directly target the processes and
outcomes ofmetacognition becomes a possibility. The next section of this review therefore
explores ways in which self-monitoring and strategy use can be exposed and manipulated,
with a view to developing metacognition.
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2.2.2 Facilitating development of cognitive regulation
The reconciliation of metacognition with its subordinate processes may provide assistance in
identifying the means by which cognitive self-regulation is developed, however, the question
of how to teach cognitive self-regulation is still problematic. After all, it is something that
comes from the student rather than being externally imposed (Brooks, 1997). This paradox is
obviously untenable. For students to develop cognitive self-regulation strategies, they need to
engage in the process of self-monitoring and employ strategies to control their cognition. The
previous section has already hinted that such processes can be made deliberate and can also be
demonstrated. The question, then, is: how best can on-line instructional approaches activate
these processes and provide support for their development?
Here, the very concept of self-regulation becomes prone to the usual philosophical debates of
learning theory. While it is inherently cognitive in nature, it can be viewed through various
theoretical lenses such as behaviourist, phenomenological, social cognitive, volitional,
Vygotskian and cognitive constructivist theories (Zimmerman, 1989). Common to all of these
is the acknowledgement of a specific set of conscious strategies that are employed and
developed through a process of self-monitoring, whether this self-monitoring is identified in
terms of Vygotskian inner speech or behaviourist self-reinforcement.
Rather than argue from a single theoretical perspective, each approach offers a view as to how
firstly to engage the self-monitoring crucial to metacognitive regulation, and secondly to assist
students in the conscious formation of cognitive strategies. There is significant debate as to
whether executive control strategies can be effectively taught directly, or whether they must
be acquired indirectly over a long period of time. Nickerson (1988) cites opposing viewpoints.
Gagne (1980) for example argues that they cannot be taught directly, while Greeno and Simon
(1984) and Tuman and Rief (1980) are more open to the possibility. It is certainly true that
those who are poor regulators aren't likely to be changed quickly; even when students know
what to do, it doesn't necessarily mean they'll do it (Brooks, 1997). Therefore any approach
to learning for self-regulation must adopt a multi-pronged approach.
Lin (2001) advocates two basic approaches to supporting metacognitive development strategy training and creating a supportive social environment. Within each, the focus can be
domain-specific (e.g. reading comprehension, writing skills, problem solving) and domain
independent, dealing with knowledge of oneself as a learner. The model is summarised as
follows (Table 2.1):
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Table 2.1 : Instructional g oals and design cha racteristics for two approaches supporting
metacognition (Lin, 200 1 )
Contents that are Tau ght

Instructional Approaches

Domain-specific knowledge
Strategy training
U nderlying goals

Design Characteristics

Creating Social Support
Underlying Goals

.

Teaching effective strategies

•

•

Monitoring conflicting thoughts

•

•

Modelling

•

.
•
•

Design Characteristics

Knowledge of self as learner

•
•

Prompting

Bu ilding supportive metaculture
Developing d eep learning
principles
Fostering community
metadiscourse
Creating communities of
practice
Creating virtual community

.
.
•

.
•

Teaching self-oriented
strategies (eg selfrewarding, setting personal
goals etc)
Developing a strong sense
of self as learner
Social or peer modelling

Developing a strong sense
of self as learner
Building an identity

Chang ing social context for
learning a specific domain
Providing choice for roles
Creating virtual social
support

It would appear that the two aspects of creating social support and strategy training work in
tandem. Lin's (2001) model appears to imply that the strategies themselves need to be
exposed in obvious ways to the student. Modelling and prompting can work together to do
this. For example a teacher can demonstrate an approach to solving a mathematical problem
by talking aloud as he or she completes the working out on a white board in front of the
students. Prompting is even more direct, perhaps questioning the students as to whether they
think this would solve the problem and removing the locus of control away from the teacher
with passive observance, to active processing on the learner's part. However, this does not
really address the self-monitoring aspects of the metacognitive activity. The social support
suggested by Lin (2001) suggests that reflection comes from within communities of learners.
As they interact, perhaps solving problems in a group, students are then required to actively
identify their knowledge or lack of it within the activity.
The distinction between domain-specific and domain-independent functions is also an
important one. In questioning 'does a general monitoring skill exist? ' Schraw et al. (1995)
conducted two experiments to determine whether self-monitoring is a domain-specific or a
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domain-general skill. Their findings lend 'qualified' support to self-monitoring as a domain
general activity, concluding 'domain-general monitoring skills emerge late in development,
are preceded by modularised monitoring skills, and emerge only after considerable effort has
been devoted either implicitly or explicitly, to integrating monitoring skills across domains'
(p. 442). Markman and Gentner (200 1 ) concur, stating 'even in the seemingly abstract domain
of mathematics, cognitive performance is affected by domain content' (pp. 223-224).
Markman and Gentner (200 1 ) also cite several studies that highlight the context-laden nature
of cognition.
In conclusion, therefore, both self-monitoring and strategy use appear to be integral to the
process of developing metacognition. The implementation of conscious strategies, both
context-laden and independent of a domain, enables the exercise of metacognition, while the
reflection inherent in activities such as those proposed by Lin (200 1 ) suggests that a range of
interactions, that can be internal but also involve social intercourse, can promote the self
monitoring necessary to feed metacognitive awareness. One of the most salient conclusions is
the role of the learning domain as a necessary grounding for such activity. The implication of
this for any teaching model for self-regulation is that instruction need not be contextless, and
indeed the abstraction of domain-specific metacognition to a general awareness is an ideal but
intangible goal, that must firstly be grounded within a specific domain. Therefore, the stage
therefore of this review is to extend from these general principles to develop a model of
metacognitive self-regulation that acknowledges the role of strategy, self-monitoring and the
learning domain and that also accommodates the reality of educational practice and can be
used as a means to inform design of an applicable learning strategy.

2.2.3 A model for developing metacognitive regulation

It has been shown that metacognition is a complex phenomenon that is underpinned by a
variety of cognitive processes. The discussion of the role of context, skills and regulatory
strategies indicates that activation of all of these processes contributes to the development of
metacognitive awareness. Figure 2.3 presents a framework that maps possible relationships
between these as a process of directional causality and intersection.
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Metacognitive Awareness

Domain
Dependent
Regulatory
Strategies

Self-Monitoring

Figure 2.3: A metacognitive framework for developing domain-dependent skills

At the heart of the process is the set of domain-dependent skills that are being taught. These
are skills that are tied to a context of learning and, while general in nature, can be defined by a
specific set of attributes. This can be exemplified by examining some university learning
support websites that list a range of skills that are relevant to academic practice, and that cross
disciplines. These can include problem solving, research, teamwork, writing, critical thinking,
referencing, time management, statistics and organisational skills (Edith Cowan University,
2003; James Cook University, 2003; University of Wollongong, 2003). The ability to work in
a team for example, can be described as a domain-dependent skill because while not tied to a
specific 'subject' (it is relevant across a range of academic and vocational tasks) it is
ultimately grounded within the broader domain of social interaction and collaborative
learning. In order for such skill development to be tied to metacognitive awareness, then the
process of learning domain-dependent skills must also be linked to the domain-dependent
regulatory strategies and self-monitoring. Metacognitive awareness is represented here as
intersecting rings to emphasise the integral nature of these processes to the domain-dependent
skills.
Using Nelson and Naren's (1994) depiction of metacognitive control of the object-level as a
corollary to the use of domain-dependent regulatory strategies to mediate domain-dependent
skills, one can conjecture that in the case of teamwork at the 'object' level, such skills can be
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enacted through strategies such as communication, clarifying problems, achieving consensus
and so on. These would appear 'regulatory' within Hunt's (2000) depiction of these strategies
as intentional. However, intentionally engaging in clarifying problems to improve teamwork,
while regulatory, would not appear to be necessarily metacognitive without the reflective
process of self-monitoring. Inevitably this is linked to the domain-dependent skill. In this
case, Zimmerman's (1989) multi-theoretical depictions ofself-monitoring as self-observation,
inner speech and other forms ofreflection would appear to be well depicted in the example of
teamwork as a monitoring of oneself and one's role in the team.
However, as well as self-monitoring being integral to the domain-dependent skill, there may
also be a link between the monitoring process and the regulatory strategies themselves. After
all, the intentionality of regulatory strategy use, and the reflexiveness of monitoring suggest
that such self-monitoring may be framed within the application ofregulatory strategies; and
the regulatory strategies themselves may in tum be modified through the process ofself
monitoring. Such a contention would appear to best exemplify the cyclical relationship of
control and monitoring in Nelson and Naren's (1994) model ofmetacognition (Figure 2.2)
and is therefore represented in this framework in the form ofbi-directional arrows between the
two.
Referring back to the example of teamwork, a learner who is developing the domain
dependent skill of teamwork does so by applying regulatory strategies such as clarifying
problems. The metacognitive element comes in when the learner monitors his performance in
the light of the object-level, namely the teamwork skills that are produced as a result.
However the learner also monitors him or herself in the light ofthe utility ofthe strategy, in
this case, the problem clarification. Ultimately the metacognitive process may influence the
revision ofthe strategy and a further review ofthe skill ofteamwork itself.
As complex as this framework appears, ultimately it defines the processes in which a learner
might engage, but does not actually propose an instructional intervention to promote these
processes. To fully develop the framework into an instructional model it is necessary to
identify the locus of instruction needed to help support the development ofself-regulatory
processes.
It has already been stated that self-regulation is a concept that is not bound by any specific
theory oflearning. Therefore, any model of teaching must be informed by a variety of
pedagogical perspectives. As can be seen from Lin's (2001) model (Table 2.1), metacognition
can be stimulated through a variety ofapproaches that in this case at least, are predominantly
social constructivist in nature. One can assume for example, that self-monitoring here takes
place within a social framework through the creation ofa community, and that strategies are
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developed through peer or teacher modelling. While this may provide one strong foundation,
other theories of teaching may still have relevance.
Oliver (1999) argues that the process of learning can broadly be defined as the arrangement of
supports, activities and resources to promote learning. Put simply, learners engage in activities
for learning by completing activities using resources. A research assignment therefore
involves the activity of reading, and synthesising, using the resources of the information to be
researched. The learning however is developed through the guidance that is provided to the
learner to assist in using these resources. It is the integration of all three of these aspects that
leads to the durable outcome that is learning. These three components are integrated into the
framework to develop its role as an instructional model beyond its role as a means of
describing a process (Figure 2.4). The subsequent model has been called the Instructional
Model for Metacognitive Development (IMMD).

Domain
Dependent
Regulatory
Strategies

Self-Monitoring

Figure 2.4: The Instructional Model for Metacognitive Development (IMMD) of domain-dependent
skills

Such activities, resources and supports for learning are based within the learning environment
rather than the learners themselves. Therefore in the IMMD they sit as instructional elements
outside the main figure, which encompasses learner attributes. Nevertheless, they frame the
users' activity within the learning environment. Domain-specific skills are learnt through the
provision of activities that exist as two types - activities involving self-monitoring, and
activities involving the use of regulatory strategies inherent in that domain. Therefore they
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exist as inputs to the intersections of self-monitoring and regulatory skills within the set of
skills to be learnt. Resources are, of course, relevant to the domain to be learnt so the arrow
leads directly into that circle on the diagram. Since they are essentially inert they do not
intersect directly with the monitoring or regulatory processes that are defined within the
model. The final input into the system exists in the form of learning supports. These are
predominantly self-monitoring in nature. The role of instructional support is to assist the
learners in monitoring their performance and cognitions as they do the activities in the
learning environment. It is this self-monitoring, encouraged through the provision of support
that is the key to the self-regulated use of the strategies defined for a domain. Since the
relationship between monitoring and regulatory strategies has already been defined, one can
see in this model how regulatory strategies are indirectly affected by learning supports
through the self-monitoring that mediates them.
While activities, resources and supports are integral to learning in any approach, their
selection to support self-regulation must be considered. For example, within a drill and
practice scenario, the main support would be provided through behavioural reinforcement
rather than strategies to engage self-monitoring processes. Research into self-regulated
learning has proposed many approaches to the design of activities supports and resources to
encourage these processes. Activities that stimulate reflection, such as journals, have been
promoted as effective prompts for students' own initiated approaches, integrating techniques
such as progress worksheets and behavioural graphs (Zimmerman, 1989). Also, encouraging
students to solve problems while simultaneously reflecting on their own problem solution
process can improve their metacognitive knowledge & skills as well as performance
(Boekaerts, 1997). Activities can also be grounded in authentic and relevant situations to
enhance their level of motivation (Keller, 1983), and it has been argued that 'challenging tasks
stimulate self-regulation better than do routine or boring tasks' (Brooks, 1997, p. 141).
At the resources level, motivational self-regulation can be assisted by techniques such as
instructional games which can provide the impetus to assist in volitional control while
narratives can engage the curiosity inherent in motivation (Malone, 1981 ). For promoting
metacognition, a focus on contemporary learning theories such as situated cognition (Brown,
Collins, & Duguid, 1989) suggests that resources should be complex and real. Having several
from which to choose, and providing multiple rather than single perspectives can enhance
both their relevance and challenge, as well as stimulate the depth of processing required for
self-monitoring.
This is not to say that the learning environment should be excessively ill-structured. Indeed,
having a narrow focus for self-monitoring gives better results than having a broad focus
(Brooks, 1997). However, 'the most strongly advocated approach to including opportunities
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for student self-regulation is to give students choices' (Brooks, 1997, p. 15). Offering them
different ways of learning material and having them compare them, for example, can be an
excellent way of allowing users to customise their own relationship with the environment and
help their metacognitive processes. Thus, environments that can be customised can assist
users in setting their own learning goals.
It would appear therefore that in terms of the activities and resources for learning,
contemporary approaches such as constructivism may have most relevance to learning
environments to promote metacognition. Some of the tenets of constructivist learning
proposed by Honebein (1996) for example have clear relevance to the concept of cognitive
self-regulation:
•

provide experience with the knowledge construction process;

•

provide experience in and appreciation for multiple perspectives;

•

embed learning in realistic and relevant contexts;

•

encourage ownership and voice in the learning process;

•

embed learning in social experience;

•

encourage the use of multiple modes of representation; and

•

encourage self-awareness in the knowledge construction process.

While these may appear somewhat broad, they act as a sound foundation for the development
of more specific strategies since they cross most constructivist androgogies, and all have a
focus on the student monitoring understandings through deep processing either at an
individual cognitive, or social level. Many of the activities and resources proposed above do
exemplify the tenets stated above. In terms of supports for learners, Honebein's (1996)
constructivist principles suggest that these should promote knowledge construction,
particularly within a social context and encourage the internalisation and individualisation of
understanding rather than acquisition of external forms of knowledge. Therefore supports
such self-assessment, as well as peer and tutor interaction, appear the most relevant.
Techniques such as bulletin boards and collaborative work groups are examples of this.
Despite the open-endedness of such supports, it doesn't mean that the teachers' role is reduced
to that of security blanket or background facilitator - there is still a role for direct instruction,
particularly in making explicit the implicit conventions of discipline specific knowledge. In
fact teaching students about self-regulation is important (Brooks, 1997).
In terms of controlling the external environment this can involve telling students to find a
quiet place to study, planning adequate time and so on. As an approach to promoting the
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development of metacognitive strategies, having formal activities in which students
consolidate and organize what they have learned combined with more implicit forms of
support such as expert modelling, engages the user in self-monitoring approaches and
therefore would seem to have the best potential for making strategies purposeful for them.
As a final iteration in the evolution of this instructional model for promoting metacognitive
regulation, the domain-independent nature of metacognition must be accommodated. One of
the salient characteristics of metacognition is that, 'it occurs on both global (general executive
processes) and local (task-specific instantiations of .. . executive processes inextricably
connected to domain-specific knowledge) levels' (Clements & Nastasi, 1999, p. 5). It is an
understandable goal of metacognitive development therefore that awareness that can be
transferred beyond a single domain. For example, a learner who metacognitively regulates her
work in a team may also be able to apply metacognitive processes to problem solving. The
link between domain-dependent and domain-independent metacognition, however, is tenuous.
In exploring the processing that students engaged in when taking tests, Schraw (1997, p. 145)
argues that, 'individuals rely on two relatively independent sources of knowledge when
completing a test. One source is domain-specific content knowledge that leads directly to
better performance. Another source is domain-general metacognitive knowledge that guides
performance assessment and confidence judgments'. The actual development of domain
independence however is much less easy. Schraw (1997, p. 146) conjectured that, 'monitoring
experience within specific domains is gradually generalized until it becomes a metacognitive
skill that spans all cognitive domains.' Schraw notes that this is not a rapid process - a finding
supported by research by Shneider and Pressley (1989) and Borkowski and Muthukrishna
(1992) which suggests that in order to develop metacognition, learners must:
•

first acquire specific strategy knowledge within a domain; then

•

use this knowledge to construct conditional metaknowledge about when and where to
use strategies; and

•

eventually construct general strategy metaknowledge that is applicable across multiple
domains.

In order to represent the importance of domain-independent metacognition while
accommodating the nature of domain-independent regulatory strategies as a secondary
outcome of the development of domain-dependent skills, this final elaboration of the model
portrays the concept through tenuous links from both the domain-dependent strategies and
self-monitoring. Since the domain-dependent strategies appear to be a precursor the
development of independent strategies, this link is best represented as a uni-directional dotted
arrow. Since the self-monitoring required for such development, however, is reflexive as in
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the case of the development of domain-dependent regulatory strategies, it is represented here
as a bi-directional dotted arrow.
In summary, the Instructional Model for Metacognitive Development shown in Figure 2.5 has
been developed through an understanding of metacognition as a reflexive process of control
and monitoring. This discussion has suggested that the key to their development is in
engaging students in learning that supports the monitoring and regulatory strategy use that
underpin it. A series of activities, supports, and resources have been proposed that are
primarily constructivist in nature but are inevitably student-centred and lead to independence.
It has also been argued that metacognitive regulation, while potentially domain-independent
in nature, requires initial domain dependence and only occurs gradually over time. If one is
therefore to acknowledge the domain dependence of developing metacognitive regulation, the
question then becomes the selection of a domain in which to ground the development of
metacognitive regulation and the choice of activities, supports and resources that are
specifically relevant to that domain to support this process.

Domain
Dependent
Regulatory
Strategies

Domain
Independent Skills

Self-Monitoring

Figure 2.5: The Instructional Model for Metacognitive Development (IMMD) integrating domain
dependent and independent componen�

The next section explores the research into developing cognitive self-regulation in particular
with regard to the instructional strategies that are relevant to this. A domain is then selected in this case reading comprehension - and appropriate activities supports and resources are
proposed. These are then used to inform the design of a product to support the development of
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metacognitive regulation within this domain, with a view to exploring how the metacognitive
processes take place.

2.2.4 Strategies for enhancing metacognition through self-monitoring and
strategy instruction

A number of general tenets are claimed within the literature for what characterizes effective
environments for metacognition. Blakey and Spence (1990) cite Dirkes' synthesis of much of
the literature on metacognition into the following features:
•

connecting new information to former knowledge;

•

selecting thinking strategies deliberately; and

•

planning, monitoring, and evaluating thinking processes (Dirkes, 1985).

Each of these tenets aligns closely to the model proposed above. Connecting new information
with former knowledge is primarily driven by the context of learning, and within a framework
of skills inherent in a specific task. Thus it is integral to domain-specific skills. The second
tenet involves the actual development of use of regulatory strategies applied to a task.
Planning, evaluating and monitoring, however, define the internal processing used to support
the acquisition of domain-specific skills and inform the application of regulatory strategies.
These can collectively be considered as self-monitoring as they all foreground the reflective
process that informs the creation and revision of plans through an evaluative feedback loop.
Blakey and Spence's (1990) description of these tenets suggests that a case may be found in
education students learning to plan lessons. They must frame new information about teaching
strategies in the light of their own experiences in the classroom for example. Using this
understanding they then may select thinking strategies, for instance using a heuristic such as
ensuring classroom activities are only 20 minutes in length to guide their approach to lesson
planning. The planning, monitoring and evaluation inherent in these activities represent the
internal processing the student engages in as they reflect on the validity of this approach.
Obviously this processing does not occur in a vacuum. Activities, resources and supports
proposed by the Instructional Model for Metacognitive Development (Figure 2.5) assist in
these self-monitoring processes. For example, resources such as videos of existing lessons,
activities such as discussion or role play in which other students act out the plan, and the
support provided by the peer feedback inherent in the activity all provide the monitoring
necessary for the evaluation and reformulation of the thinking strategies.
In developing an approach to learning design, then, three questions need to be answered for an
environment to promote cognitive self-regulation:
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•

what types of resources are necessary to assist in the creation of domain-specific skills?

•

what activities have the user engaging in regulatory strategies and reflective practices
within a specific skill set?

•

what supports are required to activate the monitoring required to ensure such skills and
regulatory strategies become directed by the learner rather than by the nature of the
environment itself?

The first two questions are predominantly influenced by the outcomes defined for a specific
course or unit of instruction. Such outcomes can be lower order in nature, based around
content acquisition, or higher order, as is the case for most university tasks. Examples of these
such as reading comprehension, research, and collaborative skills (Edith Cowan University,
2003; James Cook University, 2003; University of Wollongong, 2003) have already been
discussed. These skills are inherently grounded within content but are also more generic in
nature. Their domain specificity comes from the academic context that frames successful
university studies.
The third involves the internalisation of the learning towards self-directed practice. It is in
providing such supports that differing theories abound. There are many general guidelines for
framing activities, supports and resources for metacognition. Grabinger ( 1996) for example
cited the following strategies:

•

students should be asked to identify consciously what they 'know' as opposed to 'what
they don't know';

•

students should keep journals or logs in which they reflect on their learning processes,
thinking about what works and what doesn't;

•

students should manage their own time and resources, including estimating time
requirements, organising materials and scheduling the procedures necessary to
complete an activity; and

•

students must participate in guided self-evaluation through individual conferences and
checklists to help them focus on the thinking process.

Another set of suggestions from Blakey and Spence ( 1990) identify:

•

identifying 'what you know' and 'what you don't know';

•

talking about thinking;

•

keeping a thinking journal;

•

planning and self-regulation;

Chapter 2: Literature Review and Conceptual Framework

Page 38

•

debriefing the thinking process; and

•

self-evaluation.

If one is to interrogate such strategies, one can see that the can come from many sources, and
are identified at the levels of resource and activity as much as learner support. Ultimately,
self-monitoring requires feedback, and this feedback can come from many places including
the teacher, other students, and the activities and resources themselves. Nevertheless, they are
all characterised by approaches that are student-centred, and have aspects that are familiar to
the constructivist tenets proposed by Honebein (1996).
In order to explore the application of this model to an instructional setting, a domain is
needed. There are many areas of study that are relevant to higher education and manifest
metacognitive processes. One such domain is that of reading comprehension. As discussed
earlier, reading comprehension is important to the development of content literacy (Manzo,
Manzo, & Thomas, 2005) but is also an important generic skill across a range of academic
tasks (Wilfhelm, 2001 ). Students in higher education settings are often required to synthesise
ideas directly from texts, which requires a high level of such skills. The final stage of this
review therefore describes how the IMMD (Figure 2.5) can be contextualised within the
domain of reading comprehension. This context formed the basis of the setting used in this
study.

2.2.5 A model for developing metacognitive reg ulation through reci procal
teaching strategies for reading com prehension
Many units in higher education require students to engage in reading journal articles and text
chapters. The types of content in these are not always formally 'taught' - it is expected that
the students will be able to engage in this process in an independent and self-regulated way.
These skills in reading comprehension therefore need to be formalised at a metacognitive
level to ensure their application across a range of texts and contexts.
Dole, Duffy, Roehler, and Pearson (1991) synthesize the research on reading comprehension
to identify the following regulatory strategies that are inherent in the skill:
•

determining importance;

•

summarizing information;

•

drawing inferences;

•

generating questions; and

•

monitoring comprehension.
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While at one level they involve defined activities, they are also general regulatory strategies
that can be applied to any text within the skill of reading comprehension. An important
question that arises relates to the supports, activities, and resources necessary to promote the
metacognitive use of these.
Palinscar and Brown (1984) propose an approach to teaching reading comprehension called
reciprocal teaching. In this theory, there are three main components to supporting learning:

•

dialogue between students and teacher, each taking a tum in the role of dialogue leader;

•

'reciprocal' interactions where one person acts in response to the others; and

•

structured dialogue using four strategies: questioning, summarizing, clarifying,
predicting.

Inherent in these components is the concept of dialogue and reciprocation. Learners take on
the roles of teachers as well as learners, and learning takes places through a process of
discussion, and negotiation. It is this which provides the support necessary for self-monitoring
to take place. What makes it pertinent to metacognitive self-regulation is that it is an approach
which, while initially structured and teacher-driven, has the ultimate goal of moving from
guided practice through the gradual release of responsibility to students' independent
development and use of such strategies (Duke & Pearson, 2002).
The activities of questioning, summarizing, clarifying and predicting can offer a gateway to
the strategies inherent in reading comprehension. However, simply the practice of such
strategies will not necessarily lead to the self-regulatory use of them. It would appear that
activities must also be grounded in self-monitoring activities and a feedback mechanism or
support to mediate that self-monitoring.
Rosenshine & Meister (1994) ally reciprocal teaching with three particular approaches to
support: the zone of proximal development (Vygotsky, 1978); proleptic teaching (Wertsch &
Stone, 1979); and scaffolding (Wood et al., 1976). All of these are closely tied to social
constructivist theory. Indeed, while Vygotsky never used the term scaffolding, his descriptions
of interventions where ' new means of solving tasks' are made available through social
discourse inform the approach. Proleptic teaching specifically has learners as ' apprentices'
who 'as they become more experienced and capable of performing more complex aspects of
the task ... modeled . . . time and time again, they are ceded greater and greater responsibility
until the become experts themselves' (Brown & Palinscar, 1989, p. 410). As the name
suggests, scaffolding involves the provision of supports that are geared towards a student's
particular capacities (within their zone of proximal development) and are removed as the
learner develops the ability to perform tasks independently. In this sense it can be argued that
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such approaches are similar to other forms of guided practice (e.g. Hunter, 1982; Good &
Grouws, 1979) but in reciprocal teaching emphasis is placed on encouraging students to
provide instructional support for one another, instead of simply relying on the teacher as
coach and mentor (Rosenshine & Meister, 1994). Scaffolding procedures include 'reducing
complexity to manageable amounts, marking critical features, and demonstrating solution
when the learner can recognize them' (Rosenshine & Meister, 1994). In summary, when
embedded in the instructional process of reciprocal teaching, learning is characterized as a
process of emerging expertise, that is adaptable and intentional, and that comes about through
scaffolding, where learners adopt modes that are highly interactive and reciprocal. (Dole et al.,
1991)
Dermody and Speaker (1999) and King and Parent Johnson (1999) describe studies of
reciprocal teaching that identify aspects of the process in practice, and which may serve to
contextualise this discussion. In Dermody and Speaker's (1999) research, reciprocal teaching
was started through discussion groups, with Year 3 students reading a novel. The teacher
engaged students in the strategy of prediction by showing them the cover of the book and then
asking what they thought it would be about. The teacher then modelled the process of
generating questions, asking the group to clarify words that they did not understand. The
questions would be generated by the context of the word within the sentence. As the students
started to master the strategies of prediction and question generating, additional question types
were then modelled in other literature. As the process of elaboration took place, the role of
question generating was ceded to the students. The role of the teacher was then to identify the
question type. Examples of questions that students created included:
•

what does the word kidnapped mean?

•

what happened to Fatou as a young child that changed her life?

•

what are slaves? and

•

why do you think Phillis was so lonely? (Dermody & Speaker, 1999)

The nature of these questions included clarification, and question/answer relationships
proposed by Raphael and Wonnacott (1984) and described by Dermody & Speaker (1999) as
Right There, Think and Search, and On Your Own (the first question for example was a
clarification question, while the second was a Right There question since the answer was in
the text). These categories of questions were explicitly described to the students in the studies
and they engaged in them in a formal and conscious way.
Scaffolding was evident in this reciprocal teaching of predicting and questioning through the
ways in which students eventually become the prime drivers of the process:
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A natural transfer ofteacher led literature discussion groups to student led
discussion groups then follows the strategy instruction. Students at this time are
ready to take the lead in askingfor predictions on literature selections, and
creating their own questions in the categories ofclarification, Right There,
Think and Search, and On My Own. (Dermody & Speaker, 1 999, p. 22)

King and Parent Johnson's ( 1999) research dealt with the teaching of similar reading
strategies, such as clarifying, predicting, questioning and summarizing. The target group
however was older students - in this case, students of education who were actually learning
how to use reciprocal teaching strategies. This study cites several examples of dialogue
between teachers and students, and between students to identify the patterns of reciprocal
teaching. These occurred in one example by the teacher introducing a text and then asking
students to consider what it was about, based on the title. The teacher than started reading the
text of the topic and at the same time 'she slowly elicited student participation . . . focusing on
using [the strategies of clarifying, summarizing, prediction and questioning] to elaborate on
ideas found in the text' (King & Parent Johnson, 1999, p. 170). This was done here by having
students articulate their understandings of tornados, bombs and dynamite to develop an
understanding of how volcanoes are powerful forces. As with the study conducted by
Dermody and Speaker ( 1999), these strategies were scaffolded to the level where students
could engage in them independently:
Initially students needed time to practice the ... strategies. When they had
gained confidence and had sufficient practice, students used the strategies to
explore text and create meaningful dialogue. Through their group interactions
students also became aware of the importance ofpeer feedback and support.
Students eventually learned to monitor their comprehension and gained deeper
insight into text concepts (King & Parent Johnson, 1999, p. 184).

As the above examples demonstrate, the continuous focus on depth of processing, through
monitoring of comprehension all make the approach of reciprocal teaching one that is very
amenable as a support for the development of cognitive self-regulation of reading. These
tenets can be implemented in an environment that promotes deep engagement with texts and
has activities and a set of resources that promote monitoring of comprehension.
The final section therefore proposes a series of activities and resources within the domain of
reading comprehension and through the approach of reciprocal teaching, all guided by the
Instructional Model for Metacognitive Development (IMMD) shown in Figure 2.5. The result
is the design of a product that could be used to explore how students engage in self
monitoring as a process integral to metacognitive regulation.
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2.3 An on-line envi ronment to support the development of
metacognitively self-regulated reading comprehension
The choice of activities for the development of metacognitive regulation appears to be guided
by the nature of the regulatory strategies inherent within the domain as well as the monitoring
required to develop the metacognitive use of these. Therefore, activities can be described as
strategic activities or monitoring activities, depending on their type. A range of regulatory
strategies pertinent to reading comprehension have already been described in the example
studies by Dermody and Speaker ( l 999) and King and Parent Johnson ( 1 999). Not all are
relevant to the purposes of this study. The students that would form the subjects of this thesis
were to be higher education students and the intention was to specifically explore on-line
approaches to supporting self-monitoring in the reading of academic texts. Therefore the
regulatory strategy of predicting could potentially appear as artificially constructed by higher
education students since they typically have access to the whole text, and the environment
would not engender the same rigidness of teacher facilitation as those in the examples
discussed. Also, higher education texts tend not to be narrative in nature, and therefore
prediction while still a valuable regulatory strategy could be viewed as less important than,
say, the regulatory strategy of determining importance. In academic texts it is fair to say that
some ideas may be more important than others, depending on the student' s needs. Therefore,
the regulatory strategies defined in this model are those proposed by Dole, Duffy, Roehler,
and Pearson ( 1 99 1 ), specifically, summarizing, drawing inference, questioning and
determining importance.
The strategic activities that underpin these strategies appear to be the methods which students
use to engage in these processes . These would be familiar to most competent readers.
Activities such as adding notes, writing summaries, posing questions, and in the case of
determining importance, highlighting sections of the text, all engage learners in the regulatory
strategies proposed above.
Monitoring activities are those which engage students in self-monitoring. This has already
been defined by Dirkes ( 1 995) as planning, monitoring and evaluating the thinking process.
Those activities that involve students in such processes are inherently reflexive in nature. In
the classroom environment described by Dermody and Speaker ( 1 999), discussion was the
main activity. Other monitoring activities may include comparing notes, which provides for
differences in perspective in a similar manner to discussion, as well as clarifying, which while
described as a regulatory strategy by King and Parent Johnson ( 1 999) appears also to be a
monitoring activity since it involves the learner in comparing their understandings with some
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other interpretation. This monitoring is done within activity that is framed by the use of
resources relevant to reading comprehension, such as in the case of undergraduate reading,
web links, readings, peer comments, and strategy information (information about how to
summarize, for example). The monitoring is also supported by the processes inherent in
reciprocal teaching, namely a dialogue that takes place between teachers and students and
within student groups, and which is scaffolded.
The Instructional Model for Metacognitive Development proposed in Figure 2.5 therefore can
be contextualised by adding the regulatory strategies and monitoring inherent in
metacognitive reading comprehension with the activities, supports and resources proposed
above (Figure 2.6).

''

''

Regulatory
Strategies
Summarizing Information
Drawing Infe_rences
Generating Questions
Determining Importance

Planning
Monitoring
Evaluating

Strategic Activities
Adding Notes
Summarizing
Posing Questions
Highlighting

Monitoring
Supports
Reciprocal Teaching
Dialogue:
Students-Students
Teacher-Students

Figure 2.6: The Instructional Model for Metacognitive Development applied to reading
comprehension

This model describes a set of teaching and learning processes associated with metacognition.
It can be imagined in practice by considering a student who is required to read an academic
article to support a learning topic. The student develops understanding of the reading content
by engaging in the regulatory strategies of drawing inference, generating questions, rephrasing
ideas in his or her own words, as well as working out what are the most important features of
the reading. The activities that are required to do this include writing summaries, asking
questions about the text, making notes on the sheet and so on. To assist in this process, the
student may use other resources, such as Web links, which offer alternative points of view.
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These resources also have a role in assisting the student to monitor his or her understanding.
The student plans, monitors and evaluates learning by comparing his or her notes on the text
with those of others, for example. The student may also seek clarification about an idea from a
resource or from the teacher or other students. The processes of modelling, negotiation, and
development of consensus inherent in these activities provide the reciprocal teaching support
that assists in the monitoring, which in tum enables the metacognitive reconfiguration of
strategy use.

2.4 Summary and Conclusions
This chapter has explored the research literature dealing with the concept of self-regulation.
This exploration has argued for a focus on cognitive self-regulation and particularly on
metacognition as the executive control for students' abilities to regulate their thinking. A
model for the development of metacognitive regulation has been proposed. This Instructional
Model for Metacognitive Development articulates the development of metacognitive
awareness through the development and application of cognitive strategies as well as the self
monitoring that learners conduct as they engage within a domain of learning, and through the
instructional components of activities, supports and resources. This chapter has concluded by
contextualizing the model within the domain of reading comprehension, where students are
required to develop regulatory skills such as questioning, summarizing and drawing inference,
and where the use of these skills is monitored through activities such as comparing notes,
discussing, and clarifying, all taking place within a reciprocal dialogue.
The next stage of the thesis involved the development of a learning environment supported by
an on-line system that could provide the structure, organisation and implementation of the
model in a teaching setting, so that the theories described could be tested with a group of
learners.
The next chapter describes the development of the tool and articulates how the Instructional
Model for Metacognitive Development was applied in its design and planned development.
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Design and Development of Mark-U P

Mark-UP was designed as an instantiation of lnstructional Model for Metacognitive
Development (IMMD) in the form of a Web-based learning environment to assist in the
development of metacognitive self-regulation for reading comprehension. It was designed to
provide the opportunity for subjects to engage in the regulatory strategies inherent in the task
through activities such as annotating, information seeking, summarising and so on as well as
the underpinning metacognitive processes in these. These activities were to be framed around
resources in the forms of reading content (articles in graphical form), Web links, peer
comments and expository material provided by the teacher about effective reading strategies.
The setting was designed to enable annotation of readings in the ways mentioned above,
which were then stored in a database form which could be later accessed. To assist in the self
monitoring required, reflective activities were planned to be embedded in the tool. Users
could, for example, compare their own annotations, summaries, etc. with others. They would
also be able to seek clarification through discussion facilities and offer alternative points of
view to those expressed. Support for this approach was to be found in the scaffolding inherent
in reciprocal teaching, where appropriate strategies are initially modelled by an expert, and
where students themselves provide guidance for each other, and in a way where such supports
are eventually faded to a point where learners are able to engage in these processes in a self
directed way.
To build upon the understandings developed from the readings, a further level of activity was
designed that would involve the application of understandings to a problem which had
practical design implications. This was designed to promote and demonstrated the
metacognitive use of understandings through transformation beyond the domain of reading
comprehension. The reading formed the basis of activity within the environment, and
provided a visual context for the learning that took place.
This chapter describes the overall process of building Mark-UP in terms of the workflow
inherent in the design of the product as well as the process that went into the development of
the Mark-UP. Each of the elements within Mark-UP is discussed in terms of its design as well
as its potential to support the processes inherent in metacognitive self-monitoring.
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3.1 Top-level design of Mark-U P
As has been mentioned, readings were used to form the basis of subjects' workflow within the
product. It was designed so that each week a reading would be assigned, which provided an
access point to the product. On selecting a reading, users would be presented with a visual
representation of that reading. While viewing this, users may then access the tools within the
product. Figure 3.1 demonstrates a top level flowchart of Mark-UP's structure.

-::-c--·
===i·

Qndex of Readings.

· {Review URL tool

I Portfolio tool

1 Review URL tool
Summary tool
Compare
response with
model answer
Annotation tool
Post URL tool

Forum Discussion
tool
Design Problem,
• 'Mark-UP'
activities etc
Reading 3 etc.

Figure 3.1 : Top level design of Mark-UP from users' perspective

As can be seen, each reading was designed to enable activities to be attached to it, whether
they would have consisted of design problems or would be more grounded in the process of
developing understandings of the readings. As will be shown, the product was designed to
make attaching activities and tools to each reading flexible enough to support multiple
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instructional approaches. The workflow represented in Figure 3 .1, however, demonstrates the
typical pattern of activity for learners while using the product during this study. In order to
respond to the design problem set for that week, students were to 'mark up' the reading using
one or more of the Summary, Annotation, Post URL, and Forum Discussion tools, which are
described later in the chapter
The next section describes the development of Mark-UP with regard to the technology
selected and design considerations made.

3.2 Development of Mark-UP
The design of Mark-UP provided a structure for an environment that could have been
implemented in a number of ways and through a variety of technological platforms. The
potential of Mark-UP for flexible instructional design has been discussed. The purpose of this
section of the chapter dealing with the design and development of the product is to document
the development processes and the decisions made within it that lead to the final product.
Development was funded from a university teaching and learning grant and was done by
Andrew Dunbar from the university. The initial challenge for the development of Mark-UP
was to identify technologies that could manage the delivery of readings, while at the same
time provide a flexible work environment for the collaborative negotiation inherent in the
reciprocal teaching model for reading comprehension.
Table 3.1 shows a sample of the technologies assessed in the order in which they were
investigated. The initial explorations focused on the Portable Document Format (PDF) as the
document delivery method, rather than the conversion of the individual pages into image files.

Table 3.1 : Development technologies investigated for Mark-UP

Experimentation summary

Product
Macromedia Director 8.0, deployed
as a Shockwave movie, using PDF
xtra (Integration New Media).

Although the PDF xtra provided adequate support for PDF
documents within the shockwave environment, including
auto-downloading of the xtra, it only provided limited support
for Macintosh OS 9 clients, and no Mac OS X support. As the
final needed to be accessible on a Mac OS X environment
this solution was excluded.

Macromedia Director 8.0 deployed
as a Shockwave movie, using html
member.

This model used HTML pages that were imported into a
Macromedia Shockwave movie for display. This model was
excluded, as the documents would have to be converted into
HTML format, and the HTML support with Director 8.0 was
limited to the HTML 3.2 standard.
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Macromedia Flash 5.0 using XML
objects.

This model required that all the documents would have to be
converted into an XML format.

Adobe Acrobat 5.0 Review and
Commenting tools.

Acrobat's webDAV-enabled review and commenting feature
facilitated all the necessary interactions required by a user
when reviewing a document but did not allow for the
authored comments to be transferred into a database
system. This restricted the usefulness of the comments, as
they could not be used outside of Acrobat and therefore not
able to be collated into a portfolio. The review and
commenting feature was only available in the full version of
Adobe Acrobat, which meant subjects would have needed to
purchase software

Adobe Acrobat 5.0 using embedded
forms submitted to FileMaker Pro 5
and MySQL 3 databases.

This model pre-defined regions on each page within the PDF
document. The regions were hidden form elements that the
user clicked on which called a JavaScript function. The
function then submitted the form data, including the user
information, to a backend database. This model worked in
practice but did not facilitate any method for bringing in the
comments back into the PDF document. This meant that
subjects could not view their annotations in their proper
context.

PHP enabled Web based system
using MySQL Database.

PHP enabled Web pages that use a combination of DHTML,
XML, and Flash. This model gave the highest flexibility in
design and uses large format, 8bit graphics of the document
pages.

The final system design incorporated many of today's leading technologies, including
Macromedia Flash, XML (eXtensible Markup Language), LDAP (Lightweight Directory
Access Protocol for controlling user authentication), Dynamic HTML to control the regions
for annotations and a combination of PHP and MySQL (open source technologies to maintain
the database that sat behind Mark-UP).
MySQL was chosen as the database back-end having proven itself with an estimated
4,000,000 customers worldwide (MySQL, 2003). As an open source technology it provides a
huge support base of developers and in this situation, I 00% uptime.
PHP was another open source technology that offered developers a large number of
programming tools for deployment of the Web. A recent survey found 12,000,000 domains
using PHP-enabled websites since January 1999 (PHP, 2003). PHP enabled Mark-UP to be a
truly dynamic application, with support enabled for MySQL and PostgreSQL databases, PDF
generation, XML, XSLT, and LDAP. A key component of the Mark-UP system was its
flexible nature of its development, in both the database back-end, and the PHP-enabled front
end.
The flexibility of the back-end MySQL database system can be best described in outlining the
main table relationships. Each table was designed with a parent - child relationship, meaning
that each table ( child) contained the unique identifier of its predecessor (parent). This
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recursive design meant it is very easy to 'attach' new tools to the Mark-UP system (Figure
3.2).

Document objects (table)
(unique: doc000000001)
parent

�

Page objects (table)
(unique: page000000001)
(parent: doc000000001)
child

� I.

Task objects (table)
(unique: task000000001)
(parent: doc000000001)
child to higher parent

...

�

Tool objects (table)
(unique: tool000000001)
(parent: task000000001)
child to higher parent

Figure 3.2: Database structu re within Mark-UP

The above table relationship allowed new tool objects to be created easily and attached to
existing documents, or document tasks without having to modify the existing data.

3.2. 1 Design considerations

Once the underlying structure of Mark-UP had been confirmed, the next stage of development
was to design an interface to the product that would support the activities defined in the
previous chapter as efficiently as possible.
One of the guiding concepts of interface design is that of 'user-centred design' which Dix,
Finlay, Abowd, & Beale (2004) describe in terms of 'task-centredness' which more accurately
reflects the orientation of users as they use software tools:
Understanding the purpose and context ofa system is the key to allocating
functions between people and machines and to designing their interaction. It is
only in deciding what a human-machine system should do and the constraints
on this goal that the human and technical issues can be resolved. (Dix et al.,
2004, p. xvii)

As such, the design was informed by the user's need to access readings and maintain this
visual access while engaging in activities relevant to those readings. Therefore multiple
windows were used to allow this multi-modal approach to the task. This need to rapidly
switch focus between the object (reading) and the function (annotation, summary etc)
inevitably complicated the interface somewhat. Such complication is not desirable since one
of the main goals of interface design is 'transparency', where 'users feel like they are reaching
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right through the computer and directly manipulating the objects they are working with'
(Mandel, 1 997, p. 60). This transparency was sought through the information architecture of
the system and through the design of individual screens.

3.2. 1 .1 I nformation architecture and i nteraction design

The main aim of the interface therefore was to maintain the utility and multimodality of the
tasks while ensuring the simplest and most direct form of interaction with the system. In order
to do this an approach needed to be developed that enabled the user to develop an effective
mental model of the system. A mental model ' represents the relative position ofa set of
objects in an analogical manner that parallels the structure of the state of objects in the world'
(Preece, 1 994, p. 1 3 1 ). Such models can be functional, in that the model represents the
procedures or processes the user engages in, or they can be structural in that the model
represents an internalised concept of the structure of the system.
Mark-UP was designed with a view to supporting both structural and functional mental
models of the system. This best demonstrated through Figure 3. 1 . The system needed to
expose the hierarchy of readings, followed by activities; and the same time to enable the user
to develop an understanding of how the workflow involved the completion of activities with
the use of tools. To promote this functional model, a consistent approach to the organisation
of activities was used. For example, a design problem was always presented as the main
activity, with Mark-UP activities subordinate to these. While this maintained a level of
flexibility necessary for a high level of user control, the emphasis on design problems also
promoted a 'best case' approach to the use of the environment that became a familiar
functional model for users.
Mark-UP was also designed to provide an effective means of navigating through the system.
As a Web-based environment, the conventions of Web interaction were followed to ensure
that interactions would be as intuitive as possible. These included the use of standardised
'widgets' such as the use of arrows to represent cascading menus, a consistent colour to
identify hyperlinks (in this case a pale blue), standard use of aspects such as labelled form
elements, and consistent use of functions such as 'submit' 'edit', ' delete' and so on.
When interacting with any system, responsiveness is an important factor in minimising user
confusion and anxiety (Shneiderman & Plaisant, 2005). Mark-UP was therefore designed to
provide an appropriate level of feedback to the user. This involved the following types:
•

use of standard Web elements to indicate status (cursor changes, rollovers etc);
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•

feedback to minimise errors (form checking, pages acknowledging a successful post
etc); and

•

feedback to indicate process (intermediate screens indicating an action is in process,
redirection after a few seconds etc).

The above were designed to give the user confidence in the security and functionality of the
system and to reduce potential errors through, for example, multiple submissions of posts
while minimising impatience in waiting for screens to load (interlaced graphics, for example,
were used to enable pages to be seen as they gradually loaded).

3.2.1 .2 Visual design

While visual design is fraught with issues relating to the subjective nature of taste and
aesthetics, there are a number of guidelines available which are somewhat neutral in terms of
the emotional associations with visuals, yet at the same time provide a useful heuristic for
designing screens.
Marcus ( 1 989), for example, describes visual design in terms of three imperatives:
•

organize;

•

economize; and

•

communicate

Williams (1 994) describes four principles to inform design:

•

proximity;

•

alignment;

•

repetition; and

•

contrast.

All of the above are broad guidelines to be applied to specific visual language elements such
as layout, typography, colour and texture, imagery, animation, sequencing, sound, and visual
identity (Marcus, 1 989).
In fact there are many similarities between the two sets of guidelines. In discussing
organization, for example, Marcus ( 1 989) emphasises consistency as an approach that makes
the organization of pages clear. Williams (1 994) too emphasises consistency but within the
guideline of repetition, where elements common to multiple pages use repeated design
features to emphasise their similarity. The visual design of Mark-UP was informed partly by
Marcus' principles of Organize, Economize, and Communicate (Marcus, 1 989), but primarily
by Williams' concepts of Proximity, Alignment, Repetition, and Contrast (Williams, 1 994).
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The discussion of the visual design of Mark-UP therefore addresses issues relating to the use
of text, colour, imagery and so on within these four principles.
Proximity
Proximity refers to the relationship between screen elements. In practical terms this involves
separating elements that are different and keeping elements that are similar close together. In
the design of Mark-UP it was important to ensure a clear sense of which elements belonged
where. For example, functions related to specific tools within the product were always kept
close by the tool. Figure 3.3 demonstrates how the ability to create a new annotation was
presented at the same level as the title to view existing annotations, while the link to respond
to specific annotations was presented at the top of the section where the annotation begins.
View existing annotations:

Create new annotation j
( n,spono I

Matt� TRUONG wrote...

Figure 3.3: functions provided in proximity to their related content

As well as organizing screens to keep related elements together (such as captions with images
etc) another example of proximity is the use of white space to separate unrelated elements.
Mark-UP was designed to make liberal use of white space to both distinguish between related
and unrelated elements and to provide visual relief to prevent the screen from being
overcrowded. The example in Figure 3.4 demonstrates how white space above and below the
tools within Mark-UP provided relief from the 'business' of the reading page while
distinguishing it as a discrete set of tools both separate from each other but related.
Annotation
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Figure 3.4: The design principle of proximity where related elements are grouped and where
white space is used to differentiate between elements
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Alignment
While the set of tools on the right of Figure 3.4 demonstrates how white space above and
below were used to distinguish it from the reading, and how some limited space was used
between the function of page navigation, annotation, and the task navigator to both distinguish
and relate them, another important feature Figure 3.4 shows is the use of alignment. The
screen is essentially broken into two columns with the reading page on the left and the
functions on the right. The sizes of these columns were designed to be consistent throughout
the page which broke it up into a grid-based system. This enabled easy visual scanning of the
screen. It also enabled a hierarchy to be represented through indentation.
Figure 3.5 shows how multiple elements could be combined in ways that enabled clear
distinction between them through the use of alignment.

r 1, View the following
site for Information about how to write an effective sum mary.
URL: http:/ /www.greenv111e.edu/faculty/dosthart/howsi.rnm.htm1

,

2, Once you have viewed the Information above apply It to the reading on site structures, by writing your own summary.
Author: Marie McMahon (000000001 9)
Comment:

(Add �sponse)

3. When you have submitted your summary you will be presented with an example summary. Compare It to your own,
' how Is It different or similar to yours. Would you change your summary at all, or do you think the example could be
Improved?
,
Author: Marie McMahon (000000001 9)
Reaponaa:

Figure 3.5: Alignment in Mark-UP
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Each task consists of a box of a regular size. With these however, the text entry boxes are
indented both on the left and right of the screen to demonstrate their role as subordinate to the
main task descriptions. A clear relationship is maintained between elements where the name
of the author is aligned with the text entry box, which in tum is aligned with the add response
button. One can also observe the right text alignment of the author and response labels, which
brings them in closer proximity to the elements they describe.

Repetition
Figure 3.5 also demonstrates a number of repeating elements. Heading sizes are consisted
throughout the whole product. Each of the tools shown in Figure 3.5 is clearly distinguished
by the consistent and repeated approach to the typography. For example, headings are bold
text against a grey background, links are blue text, labels are bold right justified text and so
on. This consistency was designed to assist in providing unity to the design and supporting
immediate recognition of the types of information contained on the screen.
To assist this process, cascading style sheets were used to define the colours, weight and
alignment of text elements. This ensured consistency between the various implementations of
different heading levels and also allowed the style to be customised later.
Repetition was also used as a design feature to organise information. Lists of items, for
example, were numbered or displayed as bullet points in a consistent manner to ensure their
readability (Figure 3 .6).

Activity: Submit your partly completed portfolio
Use the portfolio tool to collate your contributions to Mark-UP so far through the portfolio tool. Review your progress
throughout the semester and enter your comments below, before returning to the main entrance screen or Mark-UP to collate
your portfolio
l, Post your response here, addressing such Issues as:
• Which readings have been most problematic so far and why
• How you have overcome difficulties reading the weekly articles and which tools have been more useful for this
• Whether you have n oticed any development In your ability to read documents of this type during the last few weeks,
and If so In what ways
Once you have completed this activity, return to the main Mari<-UP screen to collate your portfolio ready for submission in Week 6.

Figure 3.6 : The use of repeated elements such as numbered and bulleted lists to assist
organisation

Contrast
Contrast is to a certain extent the flipside of repetition. While repetition can emphasise the
organisation of similar elements such as the use of consistent heading styles, and bullets for
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ideas that have equal weighting, the use of contrast enables a hierarchy to be demonstrated
within design. In Mark-UP all of the heading styles were designed to be quite different from
each other in order to be clearly distinguished. As Figure 3.6 demonstrates, alternating
background colours of white and grey were used to provide a clear separation of different
screen elements and marked break-points in the text, such as different students' posts.
In order to clarify the types of annotations that students were to make in Mark-UP, the
principle of contrast was also applied to the use of icons. Different colours and expressions of
the annotation icons (Figure 3.4) were used to distinguish between questions, summaries,
agreements, and disagreements. These icons also made use of contrast as a tool to provide
visual interest (Williams, l 994).
Finally, legibility and readability issues relating to the text were addressed with this guideline.
Adequate foreground and background contrast was provided for reading with a white or pale
grey background combined with use of dark grey or black text. Typography is a significant
issue when designing for the screen instead of for print:
Typographic design for the computer screen is difficult because of the relatively
low resolution of personal computer displays. The low-contrast of reflected
light LCD screens now used on many types of portable computers also severely
limited type legibility in all but the best lighting circumstances. These
compromises in the resolution and visual contrast of screen typography result
in reduced reading speed and comprehension, but proper typographic design
can do a great deal to relieve the difficulties of text in computer documents
(Lynch, 1994)

While this issue is certainly improving as the resolution and quality of screens increases, it has
repercussions when considering adequate text contrast. The Yale Web Style Manual does not
argue a specific font for the screen, claiming:
Various studies purport to show that serif type is more legible than sans serif
type and vice versa. You can trulyjudge type legibility only within the context
of the situation - on the screen - as users will see your Web page' (Lynch &
Horton, 2002)

However, to ensure the resolution of the viewing device did not impact negatively on the
legibility of fonts, fonts were chosen that were either designed specifically for the Web or
were sans-serif on the assumption that legibility would be best served by clean simple lines,
while the decoration of serifs had the potential to impact negatively on the legibility of text by
excessively complicating the type styles. Where it was not possible to use a sans-serif font
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(for example in some of the graphical readings which were scanned bitmap images) fonts
were presented at a larger size.
For that reason, the font list embedded in the style for the pages within Mark-UP was 'Arial,
Helvetica, MS Sans-serif, and Verdana' at 10-12 point. Times or Times New Roman were
used only for larger headings.

3.2. 1 .3 Accessi bility
As has already been discussed, the technology used by Mark-UP was designed to promote the
most flexible use of the product without the need for expensive client software or proprietary
solutions. The server-based processing of PHP/MySQL enabled most machines with recent
Web browsers and a connection to the Internet to use the product without extra plug-ins or
other forms of software.
As well as the underlying technology of the product, Mark-UP's accessibility was ensured by
applying the level 1 priority guidelines defined by the W3C as shown in Table 3.2 (World
Wide Web Consortium, 1999).
Table 3.2: W3C Accessibility guidelines infonning the design of Mark-UP
No

Guidelines

1.

Provide a text equivalent for every non-text element (e.g., via "alt", "longdesc", or in element
content). This includes: images, graphical representations of text (including symbols), image map
regions, animations (e.g., animated GIFs), applets and programmatic objects, ascii art, frames,
scripts, images used as list bullets, spacers, graphical buttons, sounds (played with or without
user interaction), stand-alone audio files, audio tracks of video, and video.

2.

Ensure that all information conveyed with color is also available without color, for example from
context or markup.

3.

Clearly identify changes in the natural language of a document's text and any text equivalents
(e.g., captions).

4.

Organize documents so they may be read without style sheets. For example, when an HTML
document is rendered without associated style sheets, it must still be possible to read the
document.

5.

Ensure that equivalents for dynamic content are updated when the dynamic content changes.

6.

Until user agents allow users to control flickering, avoid causing the screen to flicker.

7.

Use the clearest and simplest language appropriate for a site's content.

8.

Provide redundant text links for each active region of a server-side image map.

9.

Provide client-side image maps instead of server-side image maps except where the regions
cannot be defined with an available geometric shape.

10.

For data tables, identify row and column headers.

11.

For data tables that have two or more logical levels of row or column headers, use markup to
associate data cells and header cells.

12.

Title each frame to facilitate frame identification and navigation.

13.

Ensure that pages are usable when scripts, applets, or other programmatic objects are turned off
or not supported. If this is not possible, provide equivalent information on an alternative
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accessible page.
14.

Until user agents can automatically read aloud the text equivalent of a visual track, provide an
auditory description of the important information of the visual track of a multimedia presentation.

15.

For any time-based multimedia presentation (e.g., a movie or animation), synchronize equivalent
alternatives (e.g., captions or auditory descriptions of the visual track) with the presentation.

1 6.

If, after best efforts, you cannot create an accessible page, provide a link to an alternative page
that uses W3C technologies, is accessible, has equivalent information (or functionality), and is
updated as often as the inaccessible (original) page.

This issue of accessibility is one that has practical as well as political ramifications. On one
hand it is in the designer's best interest to make a product as accessible as possible; on the
other, a number of legal cases have emphasised the importance of accessibility. In one of
these examples, a visually impaired Web user successfully sued the Sydney Organising
Committee for the Olympic Games because of inaccessible features of the 2000 Olympic
Games website (McLellan, 2003).
While not all of the above guidelines were relevant to the product (for example, Mark-UP did
not contain any time-based multimedia or frames) and some extra elements were incorporated
into design (for example, text contrast is defined within the W3C's level 2 priority
guidelines), the application of all of the relevant priority 1 guidelines into the design of Mark
UP ensured the majority of users could access the product effectively and enabled the product
to claim level A conformance to W3C accessibility standards.
As well as general accessibility, Mark-UP was also tested in current versions of Netscape, MS
Internet Explorer, and Apple Safari browsers both on Mac and PC platforms to ensure the
broadest level of useability across multiple platforms and softwares.

3.2.2 Design explorations and prototype
Carol and Rosson (1985) characterise design in the following way:
•

It is a process - it is not a state and it cannot be adequately represented statically;

•

The design process is non-hierarchical; it is neither strictly bottom-up nor strictly top
down;

•

The process is radically transformational; it involves the development of partial and
interim solutions that may ultimately play no role in the final design; and

•

Design intrinsically involves the discovery of new goals. (Carroll & Rosson, 1985).

The above principles formed the basis for the design process that was undertaken during the
development of Mark-UP. Firstly, it was an evolutionary process that took place over a period
of time where different technologies were tested. Secondly, this process of trying out new
Chapter 3: Design and Development of Mark-UP

Page 58

technologies and approaches lead to a non-hierarchical approach to refinement redesign.
Thirdly, the design and development of Mark-UP produced issues as well as unanticipated
opportunities. One of the issues for example was the ability of PHP to parse non-standard
characters such as '&' ' % ' without interfering with the actual syntax of PHP, which made use
of some of these characters to form text strings and so-on. An interim solution was created
where all potentially conflicting characters would be automatically stripped from users' posts.
Finally, the discovery of new goals as a component of the design process meant that extra
features could be built into the product once the potential of the environment was proven. An
example of this was the ability to rate other users' URL posts, which was not incorporated
into the earliest iteration of the product.
The process of prototyping the product involved expert review of design, as well as more
formal aspects of evaluation such as desk-checking of code for logical and syntax errors.
Beyond this abstract level of testing, the designer used the software from both an
administrator and user' s point of view to check for errors in the product.
Figure 3.7 shows an early prototype of Mark-UP. This prototype was used to assess the
effectiveness and efficiency of the system with regard to the annotation tool, which
incorporated much of the technology that was built into the other tools (such as text
submission) as well as the more complex aspects of creating screen regions for annotations.
The early prototype did not contain a full administrative system, nor did it allow for multiple
tasks to be created or the attachment of other tools to these tasks. As will be shown, the design
differed significantly from the later prototype.
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Figure 3.7: Early prototype of Mark-UP

Once it was ascertained that the underlying technology worked effectively as a proof of
concept, a more complex prototype was created. This second iteration was a fully functional
working model of the product, which acted as a testing environment for both the technical
stability and interface design of the product. An example screen of the revised prototype is
shown in Figure 3.8.

Chapter 3: Design and Development of Mark-UP

Page 60

� [ mark-UP )

t.�

Rtfruh

ft

Homt

� �
Print
AutoFrll

�,w
I

Annotation

tt,/ annotation enabled

f

1ummary @ que1tlon

........

fl: agree

s

'9 dlsg1ree

® mUllple

Page Navigator

l

l / 25

<

>

LOAD

Ta•k Navigator

t> Mar1r.4..P ttis readi�
rmd younelf wting A variet.y of ruclhod• to keep in1trudion int�ting.
Methoda ofin11trucdon vary in thf"ir inU'rAdiv
it.y and typical JfT'O\IP aiu,. Proi.cntalions And demon·ons lend tn 00 hi•• intcru · .. ' while cl.rill 1111d
NI nnd tutorb,ls u� hi1,1l ramctivt'. Whilo
mcthoWI �nd lhemM•lv�
,mmll-�rou1> in·
it.ruction, pr-o.cmtatiorp and demonst.n1tion1 "'"
m08l t'fToctivo for larger rroup, and tutoriol1 and
drill and practice tend LO work \)rult with individ.ua\1.
We MW look brieOy a� etich Qle\.hod, uigt.1lhur
with examplea.

(t

educfttn'NI lutvti uic.id�m1X'!lith-e ftt
�rf.' th11l dQmio.a.te•
�-�'\!J.�11111. They be
Ult pitting 1tudent Uff1UDl1,.
.tudenl ic ntlllin
lng tenchm·•ru1111ian'-od grnde1 UI cnntrnry to the
11ociOU1.I n!qUirOtnl!lltli of on-lhc-joh teamwork, and
cnuuea an advoniarial rolnlinni\hip betwi,cn stu
rfe.nU! 11nd U!adwn. Sut:h mmpolitioo in I.ho clUll
mom con lnl.t!rfon! with lc1tntiulf.
Coopan,tJ� learnin&' lnvolvca 11mull tw.•Lcro
genaou,i Jl1'0UJll or"tudenlA working mgcthor to lc>nni
cu bomtivc and 11<X.-it1l ,;lrill1 w · • workin tow11

110lvo problem• or to onpge in ntoaniD,jeful work to
�lhor. A growing bndy o(n.olM'.ttR'h •upportlt t.hr!clnim
that 11tudnnt,; ll'lam (nun e1td1 other whon thoy wnrlt
on project.a H a too..in CShivin. 19900, 1000b).
nl• c,m learn coopun1ti
nat only
lhro\- ng llmgl1l wilh med.in bljo by µroducin
din the-m11elvn. For uxam . , d�i1tt1ing
and producin1t a video or II Puu'flrf'bint prMt!nLation
prr..ent• an uxre:llenl opponunity for t"OOperative
IHming (NC 1'oolbn T1!chniquea: U•ing Swdcnt
C'tUncntted lnslructional Matcrial11·1. Yim will work
u a portnor with your atudont,r i n " true MOfl(."111tiw
lean1ing 11ilun1iu11.
Cooperntivu group1: have 11UVl.'n1l u� indudinw:
focililntlng lcurning uboul 1t i1pecific to ic
motin,;
" 11mona
J)Offiti�lornrtiont und interdopc
..
rroupCJtudent.a, and tct11diin1t i
t anciftl
nnd cummuniauion akill11. Anothur important rouon
for u1lln,: 11uch an approo.ch ia tn �ch ind.ividunl PC·
rounlnbUity. When a group'11 ,uttcM• depeml• on th!!
input of t.>Hch indivlchud in it . individunl11 lcflm t.o hfl
uccoun1.t1blc for their action•.
bample

In th11 acicnre l11b., grou P" or middlt• -chool e1udent11

.,-}.

Figure 3.8: Sam ple Mark-UP prototype screen

As well as incorporating the full range of tools within the product, this prototype also
contained some interface refinements. These consisted of:
•

the creation of a Task Navigator, which allowed multiple tasks to be assigned to a
reading;

•

the inclusion of a Page Navigator. While the early prototype had an automatically
generated 'tab' system for page navigation (Figure 3 . 7), this proved impractical when
readings consisted of lots of pages. The task navigator was designed to allow the user to
select a page then load it;

•

multiple annotation types represented as different icons on the page - designed to
provide users with the ability to instantly recognise the type of annotation before
viewing it as well as to see where there were multiple annotations; and

•

a restyling of the text and hyperlink colours to make it consistent with the learning
management system into which Mark-UP was integrated.
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Testing of the revised prototype was conducted in an informal way. Twenty-five students
were exposed to the product during the period of a semester. As the students worked with the
product they would notify the researcher of any problems they were having with the product.
A focus session was also held at the end of the semester to discuss the strengths and weakness
of interface of Mark-UP and informal observation was conducted of students using the
product in class.
The findings suggested that Mark-UP was on the whole a useable and stable product. Some
issues with the prototype were addressed to ensure the efficiency and stability of the final
product:

•

the database tables were configured to allow them to store HTML tags which could
then be used to provide formatting when users came to submit and review their
responses;

•

field checking was incorporated to trap for characters such as smart quotes or unusual
items such as % and $ which were often used to represent field codes;

•

the system was made compatible across Mac and PC platforms and all versions of
Internet Explorer, Netscape, and Safari that supported Dynamic HTML;

•

some reading pages that were too large were recompressed to make downloading them
more efficient;

•

the 'tribal' style icons were replaced with more friendly faces as they were perceived to
be somewhat aggressive by a number of students;

•

the product was more smoothly integrated into the learning management system,
incorporating the ability to carry over Active Directory Server details to prevent users
from having to log in a second time; and

•

some pages the text was considered too small to read so were recreated at a larger size.

3.2.3 Summary and conclusions about the development of Mark-UP

This section has described the top-level design of Mark-UP as well as the technology
employed and the approach taken to the design, prototyping and development of the product.
The overall design and development process of Mark-UP took a period of 8 months. This
involved initial explorations of technologies and the development of design criteria followed
by the six month trial of the revised prototype of Mark-UP and its continuous refinement over
that time. This led to a final version that was created for the purposes of exploring the aims of
this research. The next section describes this final version to explain the functionality within
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the Mark-UP product as well as the workflow involved from both the user's perspective and
that of administering the environment.

3.3 Mark-UP workflow
As Figure 3.1 shows, Mark-UP was designed from the perspective of a hierarchy, where
readings formed the basis of the environment and where tasks could be generated and then
tools attached to allow the tasks to be completed. This structure would form the basis of the
use of the product.
The final product consisted of two separate perspectives; those of the user and the
administrator. The administration mode was created to allow the course designer to upload
pages, create problems or activities and apply tools to assist in their completion. These
processes will be discussed in the next section. From the users' perspective, Mark-UP was
designed to provide the mechanism to navigate through the reading and access the design
problem and ' Mark-UP' tasks to the right of the screen, with access to the relevant tools to
complete them below the tasks. Figure 3.9 shows this users' view of the user interface.
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Figure 3.9: Page and task navigation view of Mark-UP

Selecting a task (in the case of Figure 3.9, either to complete the design problem
implementing design guidelines to a specific context, or to 'mark up' the reading) would give
access to the tools available within the product. A description of each tool and its rationale in
terms of how it could be used to promote subjects' self-regulation is listed in Table 3.3.
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Table 3.3: a detailed description of the tools availa ble in Mark-U P a n d the reasoning behind them

Tool

Description

Rationale

Design
P roblem

This tool enabled the course designer to
pose questions and provide a text box for
users to complete. Questions could take
many forms, for example prompts about
a reading, or instructions for the end user
to provide concrete examples.

This was a generic tool that allows handling
of information types not supported by links
and annotations. As well as responding to
design problems it provided an opportunity
for users to evaluate their progression over a
period of time and review previous work to
identify their conceptual growth . This was the
tool fo r example that was used by subjects to
identify plans and evaluate them later in the
semester.

Summary

This tool was designed to allow subjects
to summarise a whole reading. As the
discussion of the administration of Mark
UP later in this chapter shows, the tool
was essentially the same as the Design
Problem tool, using a text-box response,
but was used in this case for a different
purpose. The tool also allowed the
course designer to provide a model
answer, which subjects could review
after having submitted their orig inal
summary.

This tool enabled subjects to engage in the
strategy of summarising that was identified in
Chapter 2 as one integral to strategic
reading. S u bjects could be required to
summarise a whole reading, or identify key
ideas within it.
The implementation of a second level of
activity by having subjects review and
compare their response to a model answer
enabled a further level of reflection and
monitoring .

Subjects could add a link to an external
website, including a title and comment.
Once completed, they then had an option
to review the U R Ls posted by others and
rate them according to a star value (0-5)
as well as add comments.

This tool was u sed to h ave students reflect
on their interpretation of a specific reading
and engage in information seeking by finding
a website that covers a similar topic, and
then discuss the similarities and differences
in points of view.

Post URL

The ability to rate other students' links, and
compare perspectives, also provided the
reciprocal teach ing for the self-monitoring
processes in wh ich learners engaged.
Annotation

Users clicked on a part of the reading to
add an annotation to it, which then
appeared as an icon on the screen at the
point where they annotated. Annotations
took the fo rms of:
•

This tool was used to h ave students engage
in the reg ulatory strategies for reading
comprehension as proposed by Dole et al.
(1 991 ). Support for self-monitoring was
provided by the d iscussion with peers.

Summary
Questions
Agree
Disagree
General

Each type of annotation was represented
by a different icon. Learners could view
each other's annotations and add to
them.
Foru m
Discussion

This provided a direct l i n k t o an on-line
d iscussion board . Subjects could start
genera l discussion threads or respond to
existing discussions
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The Forum Discussion tool is one common to
many on-line learning environments. In this
case, it accommodated discussion that was
not tied to a specific section of a reading but
could be more general in natu re. It enabled
peer collaboration about a range of issues
that were prompted by the reading
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Portfo lio

Portfolios consisted of a summary of all
the subjects' work o rganised by read ing.
Students generated their portfolio which
they could review and a mend before
submission .

Review
URL

This was an adjunct tool rather than a
tool in its own right since it did not
require any response from the subject
per se, but could be integ rated into the
above tools, such as having subjects
review an URL before finding one which
complemented the example provided.

The value of journaling as a means to
enhance self-awa reness has been well
documented (Brooks, 1 997). The Portfolio
tool's role was fo r summative assessment,
but most of all it provided an information
base for further reflection. Students were
required at times to review their
understandings as articulated within the
portfolio to describe how these had
developed.
This tool operated as a prompt and enabled
the course designer to integ rate other
sources of information into a Desig n
Problem. Since it was a discrete tool within
the project it is mentioned here although it
did not actually involve any response from
the user, and was not explored as part of th is
research.

The next section describes each tool individually, demonstrating how subjects were intended
to use them during the implementation of Mark-UP.

3.3.1 Design Problem tool.
The Design Problem tool was essentially a text box submission form. Once a problem had
been designed, the tool was to be attached by the course designer to enable subjects to respond
to the problem. Figure 3 .10 demonstrates how the tool was designed to appear to the user.
[ mark-UP I

Activity: Post your response
Design a web portal that can be used as a home page for a variety of users.
What are the needs of this type of site with regard to the s,tc structure and how does 1t differ from some other types of sites (ey
electronic storybooks)? Describe how you would structure the content and functionality to best serve users, referring to your uoderst1ng
of tf-ws week's rcadmg m your response.

1.
Author. M an< McMahon (000000001 9)
Response:

I

I

I_

( Add response)

--- ______ _J
'"

Figure 3 . 1 0 : The Design P roblem too l
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Like all of the response tools within Mark-UP, the Design Problem tool would allow users to
submit their response and then view or edit it later. The text box allowed subjects to format
their responses using HTML tags for paragraph spacing, text formatting, creating bullet points
and so on.

3.3.2 Sum mary tool
This was essentially the same tool as the Design Problem tool. It used a standard text box
form as shown in Figure 3 . 11.
[ mark-UP J
Activity: Summarize thls reading
View some Information about how to summarize effectively then write a summary of this book chapter, comparing your response to a an
example
1, View the following site for information about how to write an effective summary.
u R L: hrtp:1/wv.w .Qrt'efl'Y,lle .e<iu/facl.Aty/dos r �rt/ howstA'llm.html

2. Once. you have viewed the Information above apply It to the reading on site structures, by writing your own summary.
Author:

Marl< McMahon (000000001 9)

Comment:

{Add r•spons•'

3. When you have submitted your summary you will be presented with an example summary. Compare It to your own, how Is it
different or similar to yours. Would you change your summary at all, or do you think the example could be Improved?
Author.

Mari< McMahon (0000000019)

Response:

(Add r•spon.e�

Figure 3 .1 1 : The S u m m a ry tool u s i n g in combination with the Review URL tool and with the
o ption of compa riso n with a m odel answer

Figure 3. 11 also shows how the ancillary tools of Review URL and the addition of a model
answer for comparison could be attached to a single activity. In this instance, subjects would
be required to review a website that discussed strategies for summarising, before writing their
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own summary. Once submitted, the product would allow users to review a model answer and
then using the same standard text box, identify similarities and differences between the model
answer and their own response.

3.3.3 Post URL tool
The Post URL tool was designed to enable users to provide a Web address and comment on it
as in Figure 3.12:
[ mark-UP ]
4. Find a site related to this reading, and discuss and rate other sites posted.

Author.
URL:

Mark McMahon (000000001 9)
http://

Comment:

______J
(Add url post)

,.

Fig u re 3.1 2: Post URL tool

Once a URL was posted, users would be able to edit or delete their response (Figure 3.13),
and would have the opportunity review URLs posted by the other subjects and rate them
(Figure 3.14):
[ mark-UP J
4. Find a site related to this reading, a n d discuss and rate other sites posted.
Your response to thos actMty ,s shown below.
Author.
URL:
Com ment:
Actions:

Mark McMahon (00000000 1 9)

h tp://www .ecu.edu.ao
test
[ edit I delete )
Now tha� you have completed the act1v1ty you may v,ew all/rate available responses

Fig u re 3 . 1 3 : Editing URL posts

Chapter 3: Design and Development of Mark-UP

Page 68

8

[ mark-UP ]
URL: http://www.malter.org,uk/storyboard/storyboard_gu,do.htm
Comment: This sites tells us about the key etemenu of storyboard, useh.f user-interface techniques
and user interactivity. It provides explanation and examples of each of the el�ents 1
tectriques and interactions, which are useful in both visual and text storyboard.

Avg: 4.5/5

Name:

[ Rate ll!L ]

URL: http:/.·www.cumc ulurn �,.1 rdu ,1u tllr--;,pdf/j09G2 l .1,df
Comment: 1t is :m example of storyboard of awareness of trends in 1nt�racttve multimedia.

Avg: 1 / 5

Name:

[ Rate UlL ]

URL: http://v.'Ww.d191t.alm1ragc:�.com/MC!OUStory.htm

[ View Respon,es ]

Comment: This web site tetl you how to create yoi, design look.

Avg: / 5

Storyboards for the Muybridge stte at Discovery Cha� Orline at htto·//discovery.com
helped the site designers figixe out their navig.t1t1onal StructlM'e· prior to working on the
computer.
Name:

[ R.1te l�L ]

Comment: Thts sne sheds some more light on "Storyboarding Mult1medta".

Avg: / 5

Name:

[ !late URL J

URL: http://www.Jtoryboardschool.c.om/

[ View Reoponses J

Comment: Same URL that I have posted last week.

Avg : 4/5

f mark-UP )
Rate an urlpost:

<< Go Back

URL: http ·v.w..,.. mattf'f.org u.1../itoryboardHwryboard_�lMde.h-:m
Comment: Ths sites tells us about the key elements of storyboard, useful user+1nterface techniques and user
interactMty. It pro\lldes explanat1on and examples of each of the elements, tectrilque.s and
1nteract1ons. which are usefu 1n both visual and text storyboard.
Rating:
Review:

e:::=!B

The site h3s may good f�tlM"es. but I found the section on storyboard runbenng a bit
contus,ngJ

(Add url revttw)

a ,e -e

· [ mark-UP )

**

View all url reviews:
Rating:
Review:

Rating: * * * *

Review:

< < Go &ac.k

said: Lots of really helpful info on this one.
A very good site ns it explained everything in much details. Thank for sharing it :)

Figure 3 . 1 4 : Reviewing and rating posted URLs
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Clicking on the link was designed to bring up a further screen with all of the URLs posted that
were related to the reading in question. The ratings would be done on a scale of O to 5. It was
intended that users would have the option of either adding their own rating and comment or
reviewing the comments and ratings of others (Figure 3.14). The main rating would be
presented as an average of all of the ratings made on the particular site.

3.3.4 Annotation tool
The annotation tool was designed in many ways to be the heart of Mark-UP. Unlike the
previous tools, this one was created to be directly grounded in the reading to which it referred.
While it was envisioned that the Annotation tool could be attached to an activity as in the
example above, it was the one tool that would always available even if an activity was not
defined. The annotation tool was designed to support two main modes: disabled or enabled.
Clicking on the annotation bar would toggle between these two modes (Figure 3 .15).

Annotation

X annotation disabled
summary
agree
- general

� question

8

disgaree

multiple

Figure 3 . 1 5: Clicking on the a nnotation bar toggled the mode between enabled a n d d isabled

If annotation was disabled users would be able to view the reading without any impediment. If
annotation was enabled, icons would appear on the section of the readings where annotations
had been added (Figure 3. 1 6).
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't,/
The Conh!l(I ,m<I Scr('Cl\$.Wcr links can C;lsily bi!
thought or as sep:iratc catcgorie-s 111:11 foll under th�
home. page. We mlgh1 like all c.a rcgndt·i; 111 this level of
the hicmrchr lo be of equal importance. Logical!)',
this would make sense, and bv moYing 111cm off 10
sid!! of the hom..: page. th� dcsiF,nc-rs of this .�ite
.
making the sutemcnl that these linh it!( <lilTcr•
ent. Out structuraUy, they fit risht in.
Braun's World Cup sit<' ha.s special sig11ific�1nce.
Intended to altr:ict atrcntion to Br,,u,1 during the
world's largc.sl sporting C\'C'llt, it is both timely and
temporary. The dcsi£? .ncn have made it or equal iru·
portancc 1.0 the home page iudf hy crt:itirig u unique
domain for it, ww·w.worldc .braun.com ( 1 . 1 2).
inked and equal
f'=i\ rarchically. thi, h:u. cn:::uc@
. Q
It's as if Linnaeus hld ( ""'" red a whole nt!W
lif<' form.

e
""•

A
W

Annotation
annotation enabled
summary

@ question

agree

• disgaree

• general

® multiple

Page Navigator
7

I 13

l.ll

V··

>

Task Navigator
Design n web portal that can
be used as ii home page tor
a vanety of users.

Figure 3.1 6 : Ma rk-UP with the Annotation too l enabled

These icons were designed to represent the types of comments that could be made. If users
were to click on an existing annotation or an area on the screen they wanted to annotate, they
would be able to review the existing annotations at that point or choose to add their own

r -� . -

(Figure 3 . 1 7).

[ 'mark-UP }''

��::�:·�sting annotations:

Create new annotation
l respond l

wrote...

•
•
•

The rather of taxonomy. For information about his worlc in classifying organisms go here
[ created on · wo;-o�- 10 t 7 · 0 1 07 J
"quoted

. . The father of taxonomy. For information about his work in

classifying organism s go . . .

tf

[ respond I

wrote . . .
bad URL is frxed .>ccess the site here

[ aea red on: 2003-0B·lO 17: 05: 50 }

. . bad URL is fixed access the site

"quoted

l respono J

wrote . . .
try a9a1n sire , s here. hope i t works this time.
I aear<·O on .t(.1/J J-cm-w 1 1· oij:SO J
wrote ...

[ rupond J

the above isssue with the g illete comp any having a website independent to its other entity
companies; Braun, Duracell and Oral 8 worlcs out quite well with the entity sites being able to
concentrate on each of their products as well as avoiding the clutter of way too much
information on one, gillete company, web page which would require a more complex hierachy
which may be confusing and ambiguous to a web surfer looking for information that is
speciallized to a particular product.
[ createo on: 2003·08·20 10:49: 26 J

Figure 3 . 1 7 : Viewing a n n otations
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As Figure 3 .17 shows, to the right of each annotation there would be an option to respond.
Alternatively users would select Create New Annotation from the top of the screen or simply
click on an area of the reading where annotations were yet to be added. Annotations were to
be added as shown in Figure 3. 1 8.
[ mark-UP )
Add a nnotation:
Author. M a rk McMahon ( 000000001 9 )
Comment:

Type: General:

8

Question:

0

Summary:

0

Agree:

0

Disagree:

0

Private: This opt i on allows you to create pnvate annotations that o nly you and your tutor can vi ew.

(Add annotation)

Figure 3 . 1 8 : Adding an annotatio n

The process of adding an annotation involved a standard text box submission form with the
extra feature of identifying the type of annotation, be it a general comment, a summary of that
section, an agreement or disagreement. It was intended that users could also make a private
annotation if they wished to highlight a particular section without contributing to a discussion.
Once added, an icon representing the nature of the annotation would appear on the reading as
in figures 8 and 9. Where there were multiple annotations added to the same area of the
reading, a yellow 'note' icon would appear, containing the number of responses.

3.3.5 Forum Discussion tool

This was designed to be a more general discussion tool than the Annotation tool and did not
frame discussion around a particular aspect of the reading. If users were to choose this tool,
they would engage in a threaded discussion as shown in Figure 3 . 19:
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[ mark-UP J
Forum Discussion:

Discuss the Implications of this reading.
There are currently 1 topics in this discussion

Most Important
What technique discussed in this article do you feel is the most important to implement I belie ve that leilrner
control and fantasy, as these are often the keys to maintain user interest and des,re to use the program.
[ createo on 2004- J0-28 LJ 31 51, DV
)

You can use the following form to add a new topic
Author: M ark McMahon (aOl )
Subject:

Body:

[----�-·��
(Add topic)

Figure 3.1 9 : Forum Discussion tool

Figure 3.19 demonstrates an example of a discussion containing one thread or topic. Users
would be able to start their own topic by entering a subject line, their comments and then
choosing 'Add Topic'. Alternatively they would be able to review all of the responses to a
particular topic by clicking on the subject line. This would bring up contents similar to Figure
3.20, which listed all of the comments on a particular topic and would allow users to
contribute to that topic.
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[ mark-UP J
Topic Discussion:
Most Important
What technique discussed ln this a rticle do you feel Is the most Important to Implement. I believe that learner
control and fantasy, as these are often the keys to maintain user interest and desire to use the program.
Back to forum d1 scuss1on
There are CUrTentJy 2 posts in this topic

agree

user likes tile enviroment that they are in charge. control is given
interest

to

learner, this will maintain users

respor>d

[ createo on. 2004- 10-29 J5.41l: 5I, Dy
RE: Moat Important

I agree that learner control one of the most important techniques for the reasons you have
men tioned. However, I find fanrasy quite useless. There is only so much a user wants to read, and
tile last thing they want to do is read a e -novel by JRR Tolkien.
Fantasy is

too time consuming there are more effective ways at keeping the user motivated.

I feel t/Jat cvrioslty can keep a user motivated. If a user is willing to learn they will motivate
t/Jemselves. If I am curious to learn more about anything I will make amends to doing so. Providing
games and activities will just confuse me. Searching for well written information would be enough
for me too comprehend as I am already motivated tn learn. In short a motiva ted person is more
willing tr, learn t/Jan an unmotivated person. Curiosity = motivation.

[ m0<11f1ea on: 2004- l. 1·04 21 : 34 : 16, by

respor>d

1

t
t
t

}J

You can use the following form to add a new post to this topic
Author: Marl< McMahon (a01 )
Subject:

Body:

(Add post)

Figure 3.20: Respo n d i n g to a topic in the Forum Discussion tool

3.3.6 Portfol io tool
The Portfolio tool was designed to have two roles. One practical role would be to allow users
to collate their work and print it out for assignment submission. Its role as a tool for
supporting metacognitive self-monitoring, however, was situated in its ability to organise
users' work into a single cohesive body which could be used as a prompt for users to reflect
on their performance. Since it was not planned to be tied to a specific reading, the tool would
be available from the main page which indexed all of the readings. Figure 3.21 shows how
users would be able to select to display their portfolio as either plain text or HTML, the latter
preserving and displaying any HTML formatting that they may have entered into their
responses. The Portfolio tool was also designed to allow users to see those readings for which
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they had not completed an activity, as only readings with responses would appear highlighted
when they entered the tool.
[ mark-UP J

markup student portfolio
Student Portfolio: M a rk McMahon ( 00000000 1 9 )

_
f :·�3

Out p ut type: [ hr m l
�_____

(Save Document)

E?J

a
a
n
_

a

01. Barker, P. & King, T. ( 1993 ). Evaluating interactive multimedia eourseware - A Methodology.
Computers E d ucation, Vol 21 No 4, pp 307-309 ...

02. A nd res, C. ( 1 9 9 9 ) . Building Hierarchically structured site plans. In G reat Web Architecture (Ch 1, pp.
3-1 5 ) . Foster City: IDG Books ...

03. About.com (2003) Graphic Design Tutorials - Principles of Design [on•li ne) Available:
http:/ / d esktoppub.about.com/ cs/ g raphicdes ig n/ ...

:)
-

04. Park, I., & Hannafin, M.J. ( 1 51 51 3 ) . Empirically-based g u idelines for the design of Interactive
multimedia. E d ucational Technology, Research and Develop ment, 41 (3), 63-85 ...

!I§

O S . Fetherston, T. ( 1997). Designing Cognitive and Constructivist Educational Interactive Multimedia.
Edith Cowan University: Perth...

a
a
O

0 6 . Newby, T. J ., Steplch, D. A., Lehman, J. 0. & Russell, J, 0. (2000). Identifying methods and media for
learn i n g . I n Instructional Technology for taaching and learning (Ch 5 pp. 90-114). New Jersey...

�

07. Wynn, 5. ( 1 995). Interactive Multimedia: Ensuring Motivatio n of the Leamer. Edith Cowan University:
Perth ...

a

·�•

,_

Figure 3.21 : Portfolio tool

If users were to select 'save document' the collated portfolio would appear in the browser
window either as plain text or HTML depending on their choice. The portfolio was intended
to contain design problem solutions as well as all of the other responses to the Mark-UP tools
collated by reading (Figure 3.22). The document could then be saved or printed out.
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[ mark-UP I

Student Portfolio

Mark M c M a h o n (000000001 9)
01. Barker, P. & King, T. (1993). Evaluating interactive multimedia courseware - A
Methodology. Computers Education, Vol 21 No 4, pp 307-309 ...
Tasks:
1: Create review criteria to evaluate a commercial website
Activities:
2: Post your response

What do you think would be the most important criteria? Are there any that
you would like to add to the list? Use the criteria identified in appendix 2 & 3
of this article to develop your own list of guidelines
Respond: You have completed this activity, shown below

Interface

.....,.

/nfe,as/#lg •PP••rane&-sA.n .-,fe,estng app••rana, c:en nvtke bomg educ:et,on ITWlatal mo,w
l'1l819Shnp,
Mfll•phor--use met•phor tor mu4Nr,.d,a not only onnch Ill• 111terfeo.. bur et..o can giw, beginner -'Pam

UHr fe�becli.-some common n,act,on can gNfl the u•r a baaer fe..-JbacJc.
Euy nawgat,on-is II any to get lo-1? Can the user lound rhe way lhey went?
MiJpplft(I-Clfn lh• UM( f,nd what they Wllnt1

Material
TypaHl-�n, •• the MU'ds easy to rvad?
I• II a conoerl typftfaoe for reader?
I• the are euy lo be n,ad'f

Link�,. the,e any ,uaoeiate fnk prow:Je for the uNr to !Jlld our aome fulfher 1nformat»n
ReJabon-a111 111 the mstenal pet1.111enr and coherent each other?
PJane--Atw el Iha tNtel'Nlf., • nr;M plane for rha uMr1

Media
Use mom tfte11 one medu, o.e11 ennch tt>e produel. but at the same t.me ,t ,..4,0 ""' e11Jdl'9'8 the file StZe

..

Accen-Can •I uun acoe.u to th• p,oduci eedy? I• the product dow down the uNrs macl'l.,•
Is o.O tho ment of multrnedJO p,oducl u11e appropnatety? Mulfll118dw ls differenr Wll/1 tradillonal media. .a
tlle producl show up Ille differenca�?

Figu re 3.22: Collated portfolio example

3.3.7 Summary of tools withi n Mark-UP
As can be seen above, it was not just the tools themselves that were intended to provide the
support for the development of metacognitive regulation. The selection of resources,
activities, and supports, would be integral to the implementation in order for activities to be
completed in a manner that would consciously engage users in planning, monitoring, and
evaluating their work. Ideas would be evaluated and revised, and the use of regulatory
strategies was to be internalised through the reciprocal dialogue that took place in the
environment.
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These dialogues would be framed within a process of scaffolding and fading. While the types
of activity within the tool may at first be highly formalised, with specific instructions about
what types of comments to make, combined with just-in-time support for the various
regulatory strategies (information about what makes for good comments, questions etc), it was
envisioned that the level of prescriptiveness and specific support provided by the course
designer would be faded over time. While subjects could still be required to maintain a level
of activity within the environment (in this case it did form a part of assessment), the types of
activity could be left to the subjects' discretion. The actual design of the tool in terms of how
the product implemented and instructional design formulated to achieve the aims of this
research is described in the next chapter concerning the research methodology. The next
section of this chapter describes how the product could be used from a course designer's point
of view with regard to the ability to attach activities and tools to readings.

3.4 Mark-U P adm inistration
Mark-UP was designed with flexibility in mind. While the instructional sequence described
above was incorporated specifically to support subjects' evolving metacognition, Mark-UP
was planned primarily as a set of tools that could be attached to readings to support a range of
instructional strategies. From the course designer's point of view, there were to be two main
stages involved in configuring Mark-UP:
creating and uploading readings; and
•

attaching activities and tools to allow users to respond to activities.

The actual process of creating Jog-ins for the Mark-UP system would be automatic, since it
was tied to subjects' enrolments in units of study. By accessing the product directly from
within course materials for the unit, further logging in would not be required. However the
stages of configuring Mark-UP would be necessary at the beginning of each semester to
populate the environment with activities for users to respond to and the readings themselves
upon which the activities would based. Each of these stages is discussed in tum.

3.4. 1 Creati ng and uploading readi ngs
The first step of the Mark-UP administration process is to define a template upon which the
readings are going to be based. The templates shown in Figure 3.23 demonstrate the grid can
be applied over each reading page to define the active areas. The course designer is able to
select from a template that already exists or to create a new template. The more rows and
columns selected, then the more accurate the placement of annotations on the reading can be
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and the likelihood of multiple annotations about different topics on the same area can be
reduced. There is expected to be a small loss in the responsiveness of the system as the
number of cells in a grid was increased. For most situations, a template of four columns by
eight rows would be the most efficient.
[ mark-UP J

markup admin / templates
homepage I monagc reading� I manage portfolio• I manage template•

Manage templates
FIiename

Actions

2_column_ 4_rows .php

[ delete )

2._column_B_rows.php

[ detet� J

4_column_4_rows.php

[ delete )

4_column_8_rows.php

[ delete )

Add template
columns:
rows:

(Create file '

Figure 3.23: Templates to define the active a reas on a rea ding

Once templates are defined, the course designer can create readings and attach pages to them.
This is designed to be done by selecting 'manage readings' as shown at the top of Figure 3.23.
This section displays all of the readings that have been created within the Mark-UP system.
Each reading has the following options:
•

Preview;

•

Edit reading;

•

Edit tasks/activities; and

•

Edit Pages (Figure 3.24).
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markup admin / readings
homepage I manage readings I manage portfolios I manage templates
Manage rea d ings I Create new
Reading (title & descnption)

Options

test
test

- prev1e1111
- ed, read1rg
- edit tasks/act1v1t1es
- edit pages

01. Barker, P. & King, T. ( 19 9 3 ) . Evaluating interactive m u ltimedia cou rsewaN! - A
Metho d o logy. Computers Education, Vol 21 No 4, pp 307-309
This anicle aims to develop a set of cntena by which one can Judge the value of a mult1med1a
learning product.

- prc-.new
- edit reading
- edit tasks/act1v1ttes
- edit pages

02. Andres, C. ( 1 9 9 9 ) . Building Hierarchically structur.d site plans. In G,.....t Web
Architecture (Ch 1, p p . 3-15). Foster City: IDG Books
This book chapter 1dent1hes good and bad examples of web site structures, proposing different
approaches to hierarchical design appropriate to different types of sites.

- preview

0 3 . About.com ( 20 0 3 ) Graphic Design Tutorials - Principles of Design [ o n-line]
Available: http:/ / deskto p p u b .about.com/ cs/ graphlcdesign/
This website excerpt discusses how screen design pnnciples can be applied to improve the
effectiveness of multimedia screens and web pages

- prev1f!!'N
- edit reading
- ed1 tasks/act1v1t1es
- edit pages

- edit read1rg
- edit tasks/acuvn1es
- edit pages

Figure 3.24: Manag i n g rea d i n g s in Mark-UP

Before a reading can be edited, however, it would need to be created in the system first.
Selecting 'Create New' brings up a form that allows the course designer to add a reading title
and description, as well as set properties for the readings. These properties are the template
that can be used as an annotation grid, and the option to make the reading active (visible to
users). Once the reading has been created, this form is able to be accessed from the ' Man.age
Readings' screen by selecting ' Edit Reading' which then allows the course designer to modify
the properties of the reading (Figure 3 .25).
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[ mark-UP l

markup admin / readings
homepage I manage readings I manage portfolios I manage templates

Edit reading
Created: 2003-07-29 09:38:41
Tltle:

Description:

Template:
Active:

0 1 . Barl<er, P. & Krng, T. ( 1 993). Evaluatmg interactive multimedia courseware - A Methodology. Computers
Education, Vol 21 No 4, pp 307-309

Tt-.s article aims to d evelop a set of critena by which one can Judge the value of a multimedia learr,ng
I product.

! 4_column_8_rows.php
( �s

,:,J

•J

(Update this reading)

Figure 3.25: C reating o r editing a reading

The next step is to add pages to the reading. These take the form of Web graphics (in this case
each of the pages was a 4 bit .gif image automatically generated from a scanned Adobe
Acrobat 'PDF' version of the reading). Selecting 'Edit Pages' from the 'Manage Readings'
screen allows the course designer to upload the individual graphics as well as to delete and
sequence them in order to create a series of pages which users can navigate through (Figure
3.26).
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[ mark-UP I

markup admin / readings
homepage I marmge readings I manage portfolios I manage templates

Manage pages

Image Size

Actions

1.

J ./ob1ects/0000000002'Barlu,r_K1nq_01 _0001 .g,t

1 9 1 .22 kb

[ delete ]

2.

.J . ./ob1ect s/0000000002.'Barlcer_Kmo_02_0001 q,t

223.01 kb

[ delete )

3.

.I /obiects/0000000002/Barke, Kmq 03_0001 .q,I

1 97.75 kb

[ delete ]

Sequence

Image Path

4.

./.lob1ects10000000002/Bar,er K1�1 0� 000 1 .g,r

2 1 9.35 kb

[ delete )

5.

./ . ./ob1ects/0000000002/Barl.er Kir<J_0,. 0001 q,f

2 1 0.95 kb

[ delete )

6.

I ./ob1ec tslOOOOOOOOOZ1 Bar,er_,,nq_06_0001 .g1f

202.78 kb

[ delete )

7.

. / . ./ob1ects /fl0000000021 Barker_�,n'J_07 _0001 .g,f

1 87.43 kb

[ delete )

8.

. ' . .1obJects/0000000002/Ban.er .K1nq_OS_OOOl g,f

1 65.04 kb

[ delete ]

9.

.Job1ects/0000000002/Barlcer K,nq 09 0001 g,r

1 49. 1 3 kb

[ delete ]

1 0.

../../ob1ect s/0000000002/Barker_K1nq_ l 0_0001 .g,f

1 60.49 kb

[ delete ]

11.

..1..lob1ects/0000000002/B•rlcer_K1nq_ 1 1 _000l .g1t

1 58.86 kb

[ delet e ]

1 2.

.J..lob1ects/0000000002/Barker_K,ng_ 1 2_0001 g,f

1 1 3.69 kb

[ delete )

1 3.

./ ..IObJe< ts.10000000002/Barkt:f K1ng_ I 3_000l .q1f

39.39 kb

[ delete )

Add page
Sequence: �
Attach ment: ( Choose FIie ) no file selected

,.

(Anach page )

Figure 3.26: Adding reading pages to Ma rk-UP

3.4.2 Attaching activities and tools to Mark-UP readi ngs
When a reading is in place, activities, and a set of tools to complete those can be added to the
reading itself.
This was planned through the 'Edit Tasks/Activities' screen, accessible from the 'Manage
Readings' screen. This rather lengthy screen best demonstrates the flexible way in which
activities can be created. This tool was designed to be hierarchical in nature. A task is an
overall definition of a job or problem. Activities can then be defined which engage users in
the particular stages of a task. These stages may involve a response to a problem, a summary,
posting an URL and so on. Then the relevant tool or tools are attached to the activity, to
provide a response form for users.
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Manage tasks/actlYIUes

01. a.n.w, ... . Kint, T, (tttJ), l\l.iu•tln1 lfltvadl\l• fflulllm..,I• CIGU,.-•,. - A
..._l>edolo,y. CoMpul-Eduaollofl, Vol U No "• pp l07•J0t
Tlu ..ude •M1 to ..,....o, a 11!1 6f(ftl.,•by ..,,..Cfl _ c., ,udg1 0. .......,. o! 1 �
'-'Wl!! Otoducl

•dt .

.,....,."'l

• 6'1 \ IU�

,�•"·

Actlo111

PM! )'(Ma r•pmwe
wtwt oo � lfwllt wfHAd o. ow mou
""4IO'VnttrltwfUIArp tftlrr• •rtydl.tt
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Figure 3.27: Adding activities and attaching tools in Mark-UP
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These tools are designed to be combined: for example, visiting an URL before discussing it,
or responding to a problem before discussing it. Also the functional tools in Mark-UP are not
intended to completely align with the tools as they would be implemented in the Instructional
Design. For example both the Design Problem tool and the Summary tool use the 'General
Response' type ofinteraction, or ifthey required a comparison with a model answer they can
use the 'General Response with a Comparison' tool type. Once these activities and tools are
attached it is possible to select 'Preview' to see how the final tasks work from the users' point
ofview.

3.5 Summary and conclusions about the design and development
of Mark-UP
Mark-UP was designed as an instantiation ofthe Instructional Model for Metacognitive
Development defined in the previous chapter and developed over a period ofeight months
leading up to the implementation ofthis study. This chapter has shown how the tools within
Mark-UP worked, both with regard to the workflow from the subjects' and course designer's
perspectives as well as the underlying technology. As has been demonstrated, Mark-UP was
designed to be flexible tool that could be implemented across a range of learning settings and
with a focus on a range ofpotential instructional strategies.
The previous chapter (Chapter 2: Literature review and conceptual framework) developed the
theoretical model oflearning that informed the design ofMark-UP. This chapter has described
the processes involved in the design and development ofthe product. Both have provided the
foundations for the inquiry into the following two research aims:
1. Explore how students use an on-line learning environment designed as an instantiation
ofa model for facilitating cognitive self-regulation of reading comprehension; and
2. Explore the forms ofself-monitoring that take place when students use this as an
environment to support cognitive self-regulation
The next chapter describes the methodology used to conduct the inquiry. The chapter
identifies sub-questions to support the aims. It also describes aspects ofthe product related to
its implementation and the methodology applied to defining the research setting, as well as the
approach to data gathering and analysis necessary to explore the role ofthe product as an
environment to support subjects' evolving metacognitive regulation.
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Methodology

So far, this thesis has described self-regulation and proposed a model for the development of
students' metacognitive regulation of learning through a series of instructional supports,
activities and resources relevant to the regulatory strategies inherent in the domain of reading
comprehension. The previous chapter described the design and development of Mark-UP as a
learning environment able to support the self-monitoring necessary for the development of
metacognitive regulation, and defined two research aims as the focus of the study. The first
aim relates to discovering the utility of the product in terms of how the product was designed
and implemented. The second aim explores the value of the product in supporting the self
monitoring that is aligned to metacognitive activity.
This chapter describes aspects relating to the implementation of Mark-UP, and the approach
to data collection and analysis that was used to address these research aims. The chapter is
organised around four aspects of the methodology:
•

a description and rationale of the research approach;

•

a description of the research setting regarding the instructional design of Mark-UP and
the subject group;

•

a description of the data collection instruments and how they were developed; and

•

a rationale for the approach to analysis and a description of how each of the questions
that underpinned the aims of the research were explored.

Each of these aspects of the research is described in tum.

4.1 Research approach
The nature of research has long been a battleground for academic debate, particularly in the
area of social sciences; a term which itself can be interpreted as something of an oxymoron.
With traditional notions of empirical research yielding ground to more qualitative approaches,
the question of how to conduct research is still a pressing one. This is particularly true of
learning technologies. Russell's 'No Significant Difference Phenomenon' ( 1 999) is a cogent
reminder about the failure of quantitative science to show any demonstrable advantage for
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using technology over traditional forms of learning. If comparative experimental approaches
fail to elucidate, the issue, then, is what types of research need to be conducted in educational
technology, and even, what are the correct questions we should be asking? It is the belief of
this researcher that formalistic and prescriptive approaches to research are often reductive in
nature and fail to fully describe the quality of learners ' experiences. With this in mind,
therefore, the next section describes the rationale for an approach to research that could best
meet the needs of this study with regard its design as an exploration of metacognitive self
monitoring, with a focus both on the monitoring processes and investigation of Mark-UP as a
tool to support them.

4. 1 . 1 Relevant research methods

Given the somewhat 'hidden' nature of metacognitive processes, and the difficulties in
attempting to compare one form of learning with another in terms of educational outcome, it
was planned that the study would not test whether learners are more metacognitive after using
Mark-UP than before. Instead, the research would require a more open-ended approach. It is
also important to acknowledge the fact that the implementation of Mark-UP would necessarily
be grounded within a specific context. Students were to engage in specific readings within a
specified domain, and complete tasks designed with a deliberate focus on the application of
content within the readings. While traditional experimental design seeks to eliminate variables
in a quest for objectivity (Neumann, 2003) these would not be so easily managed in this case,
and indeed would need to be accommodated within the selected methodology.
Therefore, an approach was needed that could embrace the context of the research and
examine the impact of these in qualitative terms. As Solomon (2000, cited by Roblyer &
Knezak, 2003, p. 68) claimed, 'critical analysis methods must join "scientific" ones to help us
understand what works, when it works, and why'. With that in mind each aim was expanded
on through a series of questions that would seek to elucidate and interpret the dynamic that
underpinned the practical use of Mark-UP:
The first aim sought to explore how students use an on-line learning environment designed as
an instantiation of a model for facilitating cognitive self-regulation of reading comprehension.
This was to be investigated using three research questions to focus the exploration:
l . What factors inherent in the design and implementation of the environment affect its
use?
2. What factors inherent in users' backgrounds affect the use of the environment?
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3. What are the external environmental factors that affect the use of the learning
environment?
The second aim was intended to focus more on the nature of the product in terms of its value
as an environment to promote metacognitive regulation, exploring the forms of self
monitoring that would take place when students used Mark-UP. This aim was underpinned by
a further four questions:
4. What are learners' prior experiences of learning metacognitively?
5. How did Mark-UP support subjects' planning as a component of metacognitive self
monitoring?
6. How did Mark-UP support subjects' evaluation as a component of metacognitive self
monitoring?
7. How did Mark-UP support subjects' monitoring as a component of metacognitive selfmonitoring?
The exploratory nature of these questions involves an inherently interpretive position, and a
plethora of qualitative methodologies exist to examine and interpret learner activity within
specific contexts. Grounded research, ethnography, and action research all allow for a deep
interpretive approach to research that supports the subjective nature of the project, as well as
acknowledging the contextual nature of its implementation.
First proposed by Glaser and Strauss ( 1967), grounded theory is an approach to research that
seeks to understand social phenomena through data collected from real world situations, with
a view to the development of theories and theoretical propositions. With its emphasis on real
world phenomena, and the concept of propositional rather than hypothetical constructions (a
hypothesis is necessarily amenable to testing), it is an approach that has salience in research of
this kind. However, one of its defining characteristics is its focus on an inductive approach to
understanding phenomena, rather than the exploration of a priori theory (Pandit, 1996). In this
case, however, the aims of Mark-UP, and a proposed model to describe learning processes,
were to be clearly stated up-front.
In some respects, it is possible to define this study as ethnographic in nature. It has been said
that educators are paralysed in their efforts to effectively educate individuals in their care if
they lack knowledge of the communities in which students live (Gordon, 2000). Ethnography
can literally be defined as a portrait of people, the product being a written description of a
particular culture collected through fieldwork (Fetterman, 1998). One of its distinguishing
features, promoted by Goetz (1973 ), is an approach to analysis that involves 'thick
description'. In order to get a valid interpretation of the community being studied, the richness
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of the dataset needs to be fully explicated. It is an approach that has direct relevance to this
research, where the nature of the learning situation impacts on the effective use of the tool and
where many of the subordinate research questions are an attempt to characterise the learners
themselves. However, the concept of describing a culture only fulfils a part of the role of this
research. Ethnography is an inherently passive approach. While it does not necessarily seek to
objectively analyse the culture, indeed an 'emic' perspective and participant/observation are
common approaches within it (Eisenhart, 2001), ethnography's focus on the culture rather
than on a product designed to have an impact within it, make it too limited a paradigm for the
aims of this research. While ethnographic approaches are evolving to more explicitly identify
an ideological position and create an agenda for social change in a range of fields, even
accounting (Dey, 2002), this 'Critical Ethnography' (Anderson, 1989), is still bound by a
post-modem paradigm of argument rather than action.
This study, therefore, appeared to best fit within the paradigm of action research because of
its focus on the application of a tool to activate metacognitive processing. Action research is
in fact a term that describes a broad approach rather than a specific methodology, having
'expanded to include a broad array of action inquiry technologies, making it difficult to
provide a simple definition.' (Ziegler, 2001, p. 3) As the name suggests, however, the focus is
on achieving two sets of outcomes at the same time: action AND research, with one informing
the other (Dick, 1999). The breadth of this approach can be witnessed in the philosophically
diverse paradigms in which it can find itself, from positivist through interpretivist, to critical
science perspectives (McCutcheon & Jurg, 1990). While there are some features that are
common to all types of action research, for example it is participatory, practical, focuses on
change, has academic rigor, and involves a reflective feedback loop (Denscombe, 1998),
action research in the natural sciences obviously takes a different form to research taking
place within a critical paradigm. As has been shown, this study appeared most relevant to an
interpretivist approach to exploring the design and implementation of a specific learning
product within a theoretical framework. As such it was decided to develop a methodology
informed by design-based research, as a design experiment - an approach that has been allied
with action research (Hoadley, 2002) but has some distinctive features.

4.1 .2 Mark-U P as a focus for design-based research
Design experiments are often referred to as design or design-based research to avoid a
'mistaken' identification with traditional experimental methodologies (The Design-based
Research Collective, 2003). While analytic approaches to experimentation strive for
objectivity and testing of single hypotheses, design-based research aims to develop a profile
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of a learning situation. It acknowledges the context-laden nature of instructional settings, and
the multiple variables inherent in these. Instead of controlling variables and using fixed
procedures in social isolation, the aim is to characterise the situation, and allow flexible
design revision and social interaction. Ultimately the researcher is a co-participant in design
and analysis rather than an experimenter. (Collins, 1999). It is 'pragmatic as well as
theoretical in orientation in that the study of function - both of the design and of the resulting
ecology of learning - is at the heart of the methodology' (Cobb, Confrey, Di Sessa, Lehrer, &
Schauble, 2003, p. 9). This combination of both practical and theoretical components is
underscored by Cobb et al. (2003) who identified five distinct features:
•

a focus on developing a class of theories about the process of learning and the means
that are designed to support it;

•

an interventionist approach, acting as a test bed for innovation;

•

building on the first two features, an aim of creating conditions for developing theories,
but placing these theories in harm's way;

•

an iterative approach to design - the intended outcome being an explanatory framework
that specifies expectations that become the focus of investigation during the next cycle
of inquiry; and

•

the theory generated must do real work - rather than developing a generic theory that
may be difficult to put into practice, design experiments speak directly to the types of
problems that practitioners address in the course of their work.

These criteria therefore make design-based research a highly appropriate methodology for a
study of this nature, which was planned to explore a theoretical model within the context of an
innovative product design rather than test a theoretical hypothesis. Due to the heavily
contextual and grounded nature of this form of research, prescriptive approaches to
conducting design-based research are unavailable. Bannan-Ritland (2003) however, proposes
an 'integrative learning design framework' to guide the process. This is a four-stage model:
1. informed exploration;
2. enactment;
3. evaluation: local impact; and
4. evaluation: broader impact.
In this study, the first stage was implemented through a literature review, and synthesis into a
proposed design model, engaging in 'the essential research steps of problem identification,
literature survey, and problem definition' (Bannan-Ritland, 2003, p. 22). The enactment phase
consisted of the development and implementation of Mark-UP within a setting. These aspects
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of the research are covered in Chapters 2 and 3 . The evaluation phase attempts to assess both
the value of the product as well as its wider potential to inform the further development of
theoretical and practical applications. The evaluation of local impact is conducted through the
exploration of how subjects used Mark-UP in Chapter 5, while the evaluation of broader
impact is conducted through the exploration of how this use was indicative of the planning,
monitoring and evaluation inherent in metacognitive self-monitoring. This is explored in
Chapters 6 to 8.

4.2 Research setting
Mark-UP was implemented in the second semester of 2003 among a group of students in the
unit IMM2 l 25: Interface and Information Design. This was a second year undergraduate unit
in an Australian university. The unit concerned principles relating to the design of lnteractive
Multimedia for information and learning with a focus on students developing skills in
interface, screen and interaction design as well as the theory and practice of designing for el earning, including practical techniques such as storyboarding. The unit was part of a major in
Interactive Multimedia in the university's Bachelor of Communications. It was also a
recommended unit in the Bachelor of Science Software Engineering and Bachelor of Science
Internet Computing degrees.
This vari ed audience provided a subject group with a range of prior skills and experiences
when they undertook the unit. However, the vast majority of subjects were enrolled in a
degree with some focus on technology, whether this was multimedia design and development
or more traditional computer science. Being a second year undergraduate unit, it was also
possible to assume that subjects had more limited experiences in cognitive self-regulation
than, say, a class of graduate students. It is also one of the first multimedia units in the
Bachelor of Communications that involved the synthesis of academic texts.
In all, 1 2 6 students participated as subj ects in the research. The unit was taught on campus
and consisted of three contact hours per week with a one-hour lecture and two-hour laboratory
session. Of these 1 26 subj ects 1 2 volunteered to be interviewed formally, which formed
another of the main forms of data for this study.
The unit consisted of 1 2 weeks of contact over a period of four months, with Mark-UP being
used in activities in each of the contact weeks. Subjects completed the majority of the Mark
UP activities in their own time outside of the regular class.
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4.2.1 Im plementation of Mark-UP a nd data collection schedule
Each week of the semester, subjects were presented with a reading and a design problem that
was to make use of the reading concepts. In addition to that, subjects engaged in 'marking up'
their readings and completing activities that foregrounded the metacognitive processes of self
monitoring in a manner that was scaffolded and faded over the period of the implementation.
Table 4.1 provides a summary of how Mark-UP was implemented over this period with regard
to the overall research design and approach to data collection. A fully detailed outline of each
week's activities including the readings, and design problems and the explicit directions given
to students is available in Appendix 1.
Table 4.1 : Summary of weekly learning activities a nd their role in the research plan

Week

2

Learning and research characteristics

Data
collection

Questionnaire
Subjects completed a survey to gather information about their perceived
abilities as self-regulated learners and other demographic information such as
their experiences with technology

./

Strategy instruction
Subjects reviewed a site that discussed how to summarise effectively

./

Mark-UP activities
Subjects used the advice from the review to summarise the week's reading
before comparing their response to a model answer.
3

Strategy instruction
Subjects reviewed a site that provides information about how to annotate texts
effectively
Mark-UP activities
Subjects reflected on their understandings by using the annotation tool to
summarise, highlight, question, or gave opinions about sections of the week's
reading

4

Reflective activity
Subjects reflected on their experience of Mark-UP over the first few weeks
and provided feedback in their portfolios that was used to explore Research
Aim 1

./

Mark-UP activities
Subjects continued to practice annotation with structured guidance as to the
types of comments to make
5

Reflective activity
Subjects reflected on their portfolio to date identifying difficulties in using the
product and how their approach to learning has evolved - data used to
explore research aim 2, with particular emphasis on the role of Mark-UP in
supporting metacognitive evaluation
Strategy instruction and Mark-UP activities
Subjects were introduced to the Post URL tool with information to help
scaffold its strategic use

6

Mark-UP Activities
Support was now being faded. Subjects had access to all of the tools
available in Mark-UP. Suggestions were made as to how to use them.
However, subjects had the choice over which ones they perceive as most
personally relevant
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7

Mark-UP activities
Further fading of initial scaffolds, with fewer suggestions as to possible
regulatory strategies

8

Reflective activity
Subjects were required to reflect on the feedback they received from the tutor
about their partly completed portfolio and identify plans for improvement used to inform exploration of Research Aim 2, specifically with regard to
planning and evaluation

./

Mark-UP activities
Subjects used Mark-UP in independent ways with no learning support beyond
the self-monitoring inherent in the use of the tools
10-13

14

Mark-UP activities
As for the previous week, no learning support beyond the self-monitoring
inherent in the use of Mark-UP's tools
Reflective activity
Subjects engaged in self-analysis to describe how their approach to learning
and reading had evolved over the semester. Prompts for this activity were
less prescriptive than the reflective activity in line with subjects' developing
cognitive self-regulation.
Portfolio submission

./

./

Specific responses from subjects' portfolios were used to explore subjects'
self-monitoring in their use of the tools beyond the specific data collection
points already outlined.
Subject Interviews

./

12 subjects were interviewed shortly after submission of their final portfolios.
Final Survey

./

A final survey was conducted in week 13. This survey covered similar aspects
to the original survey but also asked specific questions about Mark-UP to
explore subjects' experiences with the product and how these influenced their
perceived cognitive regulation.

4.3 Data collection
With this study's combination of both narrow and broad research aims, it was important that
focus was not lost on the wider implications of the research:
Although as a practical matter, a design experiment is conducted in a limited
number ofsettings, it is apparent from the concern for theory that the intent is
not merely to investigate the process of supporting new forms oflearning in
those specific settings. Instead the research team frames selected aspects of the
envisioned learning and of the means ofsupporting it as paradigm cases ofa
broader class ofphenomena. (Cobb et al. , 2003, p. 1 0)
In order to achieve these aims, a range of qualitative data types was gathered from the sample
group. Design-based research 'respond[s] to emergent features of the setting' (The Design
based Research Collective, 2003, p. 5). A practical setting such as the one in this study is
Chapter 4: Methodology

Page 9 1

inherently 'messy' and this is not such a bad thing since the clinical control inherent in
traditional research settings may in fact distort our understanding of the situations that
characterise real life learning (Collins, 1999). It does however add complexity to the nature of
activity which takes place within the setting. A range of data, therefore, that accommodated
the multiple dependent variables of real-life settings were gathered for this study:

•

portfolios generated by the system evidencing the work produced within Mark-UP;

•

questionnaires, applied both at the beginning and end of semester; and

•

interviews with selected students both at the beginning and end of semester.

By incorporating questionnaire data, there were opportunities for formal and summative data
to ascertain general trends among the whole group using descriptive statistics. In interpretative
methodologies, both interview and document analysis, as in the use of portfolios, have been
found to provide rich forms of data that enable deep analysis (Schuh & Upcraft, 200 I ). In this
case, the interviews enabled causality to be drawn from the descriptive statistics provided by
the questionnaire results, while the portfolios allowed an exploration of how subjects
demonstrated the types of processing inherent in the metacognitive focus of the study beyond
their own assertions in interview and questionnaire. Chapter 3 has explained how the Portfolio
tool within Mark-UP operated as a tool to gather data for analysis. The next sections of this
chapter describe the rationale for the tools chosen and the process involved in the creation of
the questionnaire instruments and interview questions.

4.3.1 Portfolios
The concept of an electronic portfolio is not new. In this study one obvious role was its utility
as a medium to promote metacognitive monitoring, as described in the following stages:
•

collection - save artefacts that represent the day-to-day results of teaching and learning;

•

selection - review and evaluate the artefacts saved and identify those that demonstrate
achievement of specific standards or goals;

•

reflection - reflect on the significance of the artefacts chosen for the portfolio in
relationship to specific learning goals;

•

projection (or direction) - compare the reflections to the standards/goals and
performance indicators, and set learning goals for the future; and

•

presentation - share the portfolio and receive feedback. (Danielson & Abrutyn, 1997)

The instructional strategy described in section 4.2 of this chapter has demonstrated how the
above processes were implemented in this study, although it must be acknowledged that there
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was no process of selection as the portfolio was a document of all work rather than a curated
artefact.
Beyond their role as a learning tool however, portfolios provide a means for gathering
evidence for research that 'gives meaningful insight into behavior and related change.
Because portfolio assessment emphasizes the process of change or growth, at multiple points
in time, it may be easier to see patterns' beyond a specific point of data collection (Sewell,
Marczak, & Hom, 2000). However, the actual analysis of portfolios is still subject to many of
the issues of qualitative research methodologies (Patton, 1 990).

4.3.2 Questionnaires

Questionnaires have the potential not to be subject to the same ambiguity in terms of
interpretation and therefore have value as a means of triangulating some of the more
qualitative aspects of the other research methods selected. Some of their advantages include
that they:
•

can be completed anonymously;
are often inexpensive to administer;
are usually easy to compare and analyse;
can be administered to many people; and
can provide lots of data (McNamara, 1 999).

McNamara ( 1 999) also contends. however, that questionnaires don't always give the 'full
story' in terms of the research conducted. Hence their role to supplement the other forms of
data collection. The questionnaires conducted at the beginning and end of the semester had
two main purposes for this research. The first was to provide the data necessary for an
analysis of subj ects' perceived levels of self-regulation. This involved general statements
about metacognition as well as planning, monitoring and evaluation, and how these
manifested themselves a strategy use. It was also necessary to explore the affective
dimensions of self-regulation to see how these impacted on subj ects ' experiences with the
product.
The second purpose of the questionnaires was to specifically document subjects' backgrounds
with regard to their experiences with technology, and in the latter questionnaire their attitudes
towards Mark-UP after having used the product.
The focus of the questionnaires therefore was on the following dimensions of the study:
1 . Subj ects' perceptions of their:
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a. Metacognition
b. Self-monitoring
C.

Cognitive strategy use

d. Self-concept
e. Motivation
f.

Volitional strategy use

2. Subjects' access to technology
3. Subjects' experience with technology
4. External social and personal factors impacting on their study habits
5. Subjects' perceptions of the value and utility of Mark-UP
Dimensions 1 to 4 were integrated into the initial implementation of the questionnaire and
were identified as 'questions relating to my study habits', while the final questionnaire re
iterated these while also containing questions identifying the fifth dimension relating to
subjects' experiences with the product.
The questionnaires took the form of a five-point Likert scale addressing the extent to which
subjects disagreed or agreed with statements identifying aspects of each dimension. In the end
of semester questionnaire, four open ended questions were also asked to provide more
prescriptive feedback about dimension 5, relating to the actual product.
The process of developing the questionnaires was fairly straightforward for the second to fifth
dimensions, as the concepts themselves were clearly delineated and statements could be
developed for them that were somewhat self-evident. The development of statements
addressing each of the components of self-regulation however, was more problematic. The
statements needed to be phrased in such a way as to be understood easily by the subjects, and
at the same time they needed to clearly address aspects of a concept that is somewhat
nebulous and open to misinterpretation. For that reason, a process of expert validation was
undertaken to ensure the statements regarding self-regulation correctly identified the six
underpinning processes.

4.3.2.1 Development a n d expert validation of questi onnaires

The researcher developed statements designed to address various aspects of self-regulation.
The types of questions that can be used in surveys vary depending on the nature of the
instrument. Descriptive surveys seek to, ' estimate as precisely as possible the nature of
existing conditions or the attributes of a population' while explanatory surveys seek to
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'establish cause and effect relationships but without experimental manipulation' (Bums, 1994,
p. 344). While this questionnaire was to be predominantly descriptive in nature, since it
sought to identify existing perceptions of subjects' self-regulation, there were a number of
assumptions made with regard to the relationships between constructs to be tested and their
role as indicators of self-regulatory processes. This added complexity to the process of
instrument development. Howard (1990) argues that there are many methodological issues
when trying to assess self-regulation in the classroom, many of which are confounded by the
interplay of cognitive, motivational, socio-behaviour, task and context variables.
Most attempts to measure self-regulation therefore have relied heavily on subjective self
assessments on the part of subjects themselves (Boekaerts, 1992). Some examples of
instruments to measure perceptions of self-regulation include Lidner & Harris' (1992) Self
regulated Leaming Inventory (cited by Ertmer, Newby, & McDougal, 1996), which breaks the
concept down into measure of metacognition, learning strategies, motivation, cof!textual
sensitivity, and environment control. The LASSI (learning and study style inventory)
instrument (Loomis, 2000), on the other hand, consists of 10 dimensions of study and learning
strategies and methods, many of which can be associated with self-regulated learning such as
attitude, motivation, time management, anxiety, concentration, information processing,
selecting main ideas, study aids (developing & using), self testing, and test strategies (ability
to prepare effectively for exam and reason through exam questions).
Some studies have made use of Bandura's (1989) Multidimensional Scales of Perceived Self
Efficacy which incorporates criteria to assess self-regulation (Miller, 2000). However, all of
these instruments approach the construct of self-regulation from different perspectives. For
example, the LASS I tool makes the implicit assumption that self-regulation is a generalisable
skill, while the Motivational Strategies for Leaming Questionnaire proposed by Pintrich,
Smith, Garcia and McKeatchie (1993) consists of seven motivational scales and 10 learning
scales that treat self-regulated learning as a context specific activity which differs from subject
to subject (McManus, 1996).
For the purposes of this study therefore, elements gathered by exploring standardised
instruments were combined with concepts about how self-regulation could be manifested and
reported from literature with a view to creating statements that addressed each criterion of the
model of self-regulation proposed in Chapter 2 to assess subjects' perceptions of their
metacognition, self-monitoring, cognitive strategy use, self-concept, volitional control, and
motivation.
Because of difficulty in defining self-regulatory constructs and the originality of the items
created for this study, the credibility of the instrument required attention. In terms of
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reliability, the need for the instrument to be consistent across multiple contexts and times was
not a maj or issue since this study was to be grounded in a specific context. Nevertheless
acknowledgement must be made that the instrument may not have reliability across multiple
contexts. Also, the use of modified established scales meant that there was no statistically
developed validity to the questionnaire. Instead, expert validity was sought in a heuristic
manner to enhance the credibility of the questionnaire. In difficult cases such as these,
'ultimately social researchers should look to both colleagues and subjects as sources of
agreement on the must useful meanings and measurements of the concepts they study'
(Babbie, 2002). To enhance the credibility of the instrument therefore, expert validity was
sought to provide an independent appraisal of the questionnaire items.
Before finalising the survey a focus group was formed that consisted of five university
lecturers, all of whom were working at either Edith Cowan University or the University of
New South Wales, and were actively researching into educational technology.
The group had the six elements of metacognition, self-monitoring, cognitive strategy use, self
concept, motivation, and volitional strategy use defined. The items were differentiated by their
cognitive or affective bases, and by their description as: a state of awareness (metacognition &
self-concept), underpinning processes (self-monitoring, and motivation), and their practical
manifestation as strategies.
The group was then asked to complete the questionnaire by ticking the most appropriate
response and providing a percentage split (eg 70/30) where they thought an item was
applicable across more than one concept. All of the participants did so except for one, who
used a different number of ticks to identify their preference ( eg two ticks in one concept, one
in the other indicating a preference for the concept with two ticks).
The items were then discussed, with the participants explaining their rationale for the choices.
Where there was an obvious misinterpretation the participant had the option of changing his
or her response.
The responses are indicated in Figure 4. 1. A mark on 1 0 was allocated for each item and for
each participant, based upon the percentage split between each concept. Therefore a full mark
of 1 0 was allocated where a participant ticked only one box, marks of 7 and 3, where a
participant indicated a 70/30 split and so on. Where two ticks were allocated as opposed to
one, marks of 6.5 and 3.5 were allocated. The researcher's own initial interpretations are
indicated in large bold text.
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Name: ______________________
Please put a 'x' in the boxes for the concept which you think best represents each statement below. Where you think
there are more than one concept covered, give a percentage score to represent the relevance of each (eg 70%
motivation, 30% self-concept)

I find it helpful to compare my ideas with other students to make sure I
am on the right track
It is important for me to find ways of applying what I am studying to real
settings
I find relating information to my own experiences valuable
Making notes helps me understand what I am studying

30

250

50
150

120

130

50

20

100

50

250
150

100

I usually find study personally satisfying
When I sit down to study I have difficulty working out where to begin
Making notes in my textbook helps me to make sense of what I am
reading

33

33

133

200

50

I tend to blame myself when I receive negative feedback on assignments

100

100
50

230

230

Giving an opinion in class is a nerve-wracking experience
I am more comfortable when I have read through my notes before I go
into the next class

50

120

It find it hard to concentrate when studying on my own
I feel it is important for me to stay up to date with all of my course
requirements
It is important for me to work my way through course readings even when
they are uninteresting
I understand concepts better when I imagine them in practice

50

170

130

30

170

50

100

50

100

50

20

50

230

120

50

170

I am easily tempted away from study
I work best when I set myself specific lengths of time to study and stick
with them

150

I plan my study ahead of time whenever possible

100

100

200

I worry about failing my units
I find it difficult to study subjects I don't enjoy

I know what I am good at as well as the things I have difficulty with

30

0

230

I tend to give up when study is difficult

Summarizing passages helps me to understand the content to be learned

70

50

Giving myself rewards is a useful way of maintaining effort when I study

I learn best when I link what I'm studying with what I already know

70

300

It is hard for me to find the motivation to begin studying

50

Translating course materials into my own words improves my learning

100

130

130

30

120

30

70

100

200

100

150

100

250

50

130

70

50

30

120
170

Figure 4.1: Validity results for questionnaire items
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As Figure 4.1 shows, there was a general agreement on most items, though many of them
were seen as being relevant in part to more than one concept. Where there was a clear
preference for a concept, the question was left unchanged. Where there was a significant split
or confusion identified in the discussion following the initial allocation process, the question
was changed. A description of the discussion around questions and amendments is detailed in
Table 4.2.
Table 4.2: Amendments to questionnaires as a result of expert validation
Changes

Rationale

Unchanged

There was a general consensus that
comparing with other students was a process
of self-monitoring, though several of the
members also thought it indicated a conscious
strategy.

It is important for me to find ways
of applying what I am studying to
real settings

Unchanged

It was decided that this was predominantly an
indicator of metacognition though it could be
perceived as a strategy, and also implicitly
involved self-monitoring. One participant
believed that it involved the regulation of effort.

I find relating information to my
own experiences valuable

Unchanged

There was a strong consensus that this
indicated metacognition, though could manifest
itself as a conscious cognitive strategy.

Original Statement

I find it helpful to compare my
ideas with other students to make
sure I am on the right track

Makin·g notes h�lps me understand
Unchanged
what I am studying

I usually find study personally
satisfying

When I sit down to study I have
difficulty working out where to
begin

There was a strong consensus that making
notes was an explicit cognitive strategy.

Studying makes
me feel good
about myself

Three of the participants identified this as a
motivational process, in that it defines an
intrinsic orientation towards study. The
statement has been reworded to provide a
clearer indication of self-concept.

Unchanged

While it was acknowledged that poorly
motivated learners, and those without volitional
strategies may feel this sense of disorientation,
consensus was achieved that this primarily
defines a lack of strategy to regulate cognition.

Making notes in my textbook helps
Unchanged
me to make sense of what I am
reading

This was considered predominantly to be an
indication of cognitive strategy use.

I tend to blame myself when I
receive ne·gative feedback on
assignments

Unchanged

It was decided that blaming oneself may
indicate a low cognitive awareness; however
this was primarily an indication of low self
esteem.

Giving an opinion in class is a
nerve-wracking experience

Unchanged

There was a clear belief that this was a
measure of poor self-concept.

It is useful for me There was a belief among participants that the
1 am more comfortable when I
to think about my term 'comfort' had affective qualities and note
have read through my notes b eiore
studies before I go reading may be interpreted as a strategy.
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ii go into the next class

to clas;s

I find it hard to concentrate when
studying on my own

Unchanged

Therefore the state ment was reworde·d to be a
perception of utility rather than comfort anlto'
broaden·out the sentence towards general
tfiin king.
·
··
·· ··
· ·
While poor self-reliance may be an indicator of
low self-concept, it was determined that this
was primarily a measure of poo r motivation.
r

I feel it _is important for me to stay
UP. io dJ:3te with all of my course ·
requirements .
·•

Discarded

"'

,

-

.

Wl)ile staying ·u p to date wit!) readings implied
cog nitive strategy, the lack of any specific
. strafe�iy coinbined with the term 'feel' led 'the
participants to perceive this item as a
description of a n emotional P.,rocess';

It is important for me to work my
way through cou rse readings even Unchanged
whe n they are uninteresting

There was consensus that the description of a
lack of interest made this a statement of
volitional control.

I understand .conceptsbetter when
Unchanged
I imagine them in practice

While initia lly interpreted as an indicator of
cognitive· strategy, the strong sense of the
partidpants that it represented a more general
cognitive. awareness' tias· led to this .item being
reclassified.

Giving myself rewards is a useful
way of maintaining effort when I
study

Unchanged

There was a strong bel ief that this was an
effective measure, with rewards being
perceived by most participants as an explicit
volitional strategy.

I tend to give up when study is
difficult

Unchanged

It was decided that this was a measu're of
motivation although somewhat indJ1::ative also
of poor se lf-co ncept.

I am easily tempted away from
study

I avoid other
activities when I
need to study

Rather than being a lack of volitional strategies,
the participa nts identified this item as
representing poor motivation. The question was
reworded to be more positive and to be more
explicit in its d escription of strategy.

Un.c hanged

On� participant felt confused by thi� que �tion,
although all of the others were confident that
this was a clear indication of volitional strategy '
use.

1

I work best when I set myself
specific lengths of time to study
and stick with them

I plan my study ahead of time
whenever possible

,

I find it useful to
set myself goals
for learning

I worry about failing my units

Unchanged .

I find it difficult to study subjects I
don't enjoy

Unchanged
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�
�

�

,•

This element of 'planning' caused some
participants to see this as a volitional strategy.
The question was reworded to make it
affectively neutral through an expression of
util ity and to identify the self-monitoring process
of goal setting rather than planning.
The participants believed this was an indicator
· of poor self-concept, -although it was a)so ·
acknowledged that metacognition and
motivation may be contriouting ·factors to this
sense of worry about failure . .. ' · · ·
• -'
While the statement ind icates some level of
metacogn itive awareness, this was seen by the
participants as a clear measure of poor
motivation .
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This was viewed overwhelmingly as cognitive
rather than affective. However, the proce s ses
I know what I learn and implicit strategy use caused s ome
I learn best when I link what I'm
studying with what I already know best · .
confusion. The question was reworded to be a
statement of awareness without any
underpinning process.
Summarizing passages helps me
to u nderstand the content to be
learned

Unchanged

This was unanimously identified as a cognitive
strategy.

I know what I am good at as well
as the things I have difficulty with

U nchanged

This was overwhelmingly identified as a
measure of metacog nition although two
participants felt that it was hard to separate
from the u nderpinning self-monitoring process.

It is hard for me to find the
motivation to begin studying

U nchanged

This item was interpreted as a statement of
motivation , though it was accepted that it also
indicated a lack of volitional strategy.

Translating course materials into
my own weirds improves my
learning

U nchanged

The participants unanimously identified this as
a measure of cognitive strategy use.

None

I compare what I
achieved in
learning with what
I planned to
achieve

This statement was added as a third indicator
of self-monitoring. The p rocess only validated
two measures, and this item will provide
another item to triangulate the reliability of the
Self-Monitoring statements.

The amendments in Table 4.2 provided greater validity of the instruments that were delivered
at the beginning and end of the semester. When discussing properties of the whole group with
regard to their assertions regarding their study, conclusions could then be drawn about the
extent to which subjects perceived themselves to be self-regulating against each of the
previously defined dimensions.
The final end of semester survey is shown in Appendix 2. The questionnaire contains all of
the questions modified as a result of the validation process as well as extra questions designed
specifically to assess the subjects' perceptions of Mark-UP after having used the product.
Since it was not the intention of this study to prove developments in subjects' metacognitive
awareness and because the two implementations failed to demonstrate any significant
difference between the two implementations with regard to perceived metacognition only the
first survey's results regarding this phenomenon are discussed.
4.3.3 Intervi ew questi ons
In order to explore the relationship between subjects' work as evidenced in their portfolios
and the descriptive data provided for the whole group by the questionnaires at the beginning
and end of the semester, 1 2 subjects were interviewed. This enabled data from other sources
to be corroborated (Eisner, 1 991) but most importantly enabled the researcher to explore
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aspects of the learning situation and the subjects themselves that may otherwise have been
unobservable. According to Patton ( 1 990), self-reporting and the analysis of the artefacts of
research fail to provide information about more hidden attributes such as feelings and the
meanings applied to experiences. Nor can we observe experiences that the subjects may have
had prior to the study. Instead, 'we have to ask questions about these things' (Patton, 1990, p.
278).
Denzin ( 1 989) identifies several types of interview based upon the level of structure, ranging
from schedule standardised to non-standardised. Since the nature of the research questions
required a level of openness to accommodate potentially unforseen but valuable information,
while ensuring focus on specific aspects of subjects backgrounds, their value of the product
and the monitoring they engaged in while using Mark-UP, a semi-structured approach,
described by Denzin ( 1 989) as a 'non-schedule standardized interview' , was adopted. This
enabled the researcher to ask specific questions about subjects' backgrounds, their experiences
with Mark-UP and the work in their portfolios and also suited the approach to research where
one researcher conducted all interviews, ameliorating a need for a more standardised objective
approach.
Subjects were asked to volunteer to participate in a 45 minute interview that was recorded and
transcribed for analysis. They were awarded a movie ticket for participating. This selection
process, therefore, was not predicated against any previously defined attributes. The 1 2
subjects provided a large enough sample to exhibit a range of learning experiences,
preferences, and perceived levels of existing metacognitive awareness. However there were
no other guiding criteria for selection than their availability and willingness to be involved.
The interviews were conducted at the end of the semester following their use of Mark-UP .
Generally, questions were asked to ascertain subjects' experiences, understandings and values
with regard to the following broad question types :
1 . what factors inherent in the design and implementation of the environment affect its
use?
2 . what factors inherent in students' backgrounds affect the use o f the environment?
3 . what are the external environmental factors that affect the use of the learning
environment?
4 . what are learners' prior experiences o f learning metacognitively?
5 . what forms of self-monitoring take place when students annotate and transform text
based problems to solve problems?
6. in what way do students apply the processes of metacognitive regulation when
scaffolding has been removed?
Chapter 4: Methodology

Page 1 0 1

a.

I notice the amount of work increased/declined
over the semester. What was the reason for
this?

b.

Your marks improved/worsened between the
part submission and the final submission of your
portfolio. What was the reason for this?

41. If you had the opportunity to repeat this unit, is there
anything you would do differently?
42. Did you prefer the more structured activities in the first
few weeks to the less structured approach of the final
weeks?
43. Would you use Mark-UP again? Eg If it could be a
replacement for an exam? Why?
44. Have you used it since you submitted your portfolio? (eg
exam prep) or do you intend to?
45. Overall, do you think it helped you to learn?

r

4.3.4. Summary of data gathering approaches
The above forms of data were selected for their ability to provide 'thick descriptive datasets'
(The Design-based Research Collective, 2003, p. 7). Collins ( 1999), for example, specifically
mentions electronic journals and on-line discussions as innovative approaches to data
collection that can do much to explain the nature of activity within real settings. The
portfolios provide a detailed journal of all the work that students completed within the
environment from the beginning of semester to the end. The questionnaires provided more
general information regarding subjects' responses to the product and the nature of the
activities and processes within it. The interviews allowed for greater flexibility than that
provided by the questionnaire, enabling deeper exploration of responses and the possibility of
unanticipated responses. Since self-regulation is developed individually and through a lengthy
process beyond the scope of this study, a detailed exploration of selected individuals'
experiences through the semester was beneficial. Therefore, a range of individual students was
followed through the semester with supplementary data gathered through interviews and
assignments submitted, as well as in the portfolios generated in Mark-UP. The final section of
this chapter describes the approach taken in the analysis of the data to develop findings about
the research aims and their subordinate questions.

4.5 Ethical considerations
Since the research required the use of human subjects, ethical clearance was obtained through
the university's Research Ethics Committee. This involved adhering to the requirements of
informed consent, confidential data management, and the management of risk to participants.
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4.5. 1 Informed Consent
Subjects in the study were informed as the purpose of the study and were advised on the
voluntary nature of their participation. All subjects who participated signed a form
acknowledging their role in the study and willingness to participate. Two separate types of
information sheets and consent form were used. The first was for all students who participated
in the questionnaires at the beginning and end of the semester, while the second specifically
sought consent from interview subjects to allow their interview transcripts and portfolios to be
used as part of the study. No payment was made to any of the subjects although those who
participated in the interview were provided with a movie ticket as acknowledgement of their
participation.

4.5.2 Confidential data management
Students' informed consent was based on the affirmation by the researcher that all of the data
gathered for the study would be confidential in nature. No identifying information was
contained in the questionnaires. Also, interview subjects were not mentioned by name during
the process of the interview and no identifying information was kept within proximity of the
audio tape recordings or transcriptions. This meant that nobody other than the researcher was
aware of the identity of the interview subjects. All data was stored in a locked filing cabinet in
the researcher's office. Following the completion of all reporting and the passing of this
thesis, data is to be disposed of by shredding in the case of paper-based materials, or by
erasure in the case of audio tape recordings.
During the reporting of the findings of this study aliases are used to ensure the anonymity of
subjects.

4.5.3 Management of potential risks to participants
Some of the data was personal in nature but otherwise non-intrusive. Therefore risk to the
subjects was minimal. Subjects could withdraw at any time or choose not to respond to a
question. To ensure that the research did not impact in any way on the assessment of the unit
in which subjects were enrolled, interview subjects were identified that were not familiar to
the researcher and did not belong to any of the classes that were taught by the researcher.
Therefore the researcher was not responsible for the academic assessment of any of the
interview subjects during the duration of the study.
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4.6 Approach to analysis
The design-based research conducted as part of this research afforded the opportunity to
collect a broad range of data. Such 'multiple sources of data ensure that retrospective analyses
conducted when the experiment has been completed will result in rigorous, empirically
grounded claims and assertions' (Cobb et al., 2003, p. 11). Reliability comes through
triangulation of such multiple data sets and iterative analyses, while validity is maintained
through the groundedness of the research. Rather than try ing to answer a single question, the
exploratory nature of this research allowed for paradigm shifts and design revisions that may
be required as a result of the inquiry (The Design-based Research Collective, 2003).
To conduct effective analysis in design-based research one needs to 'work systematically
through the extensive, longitudinal data sets generated in the course of a design experiment so
that the resulting claims are trustworthy' (Cobb et al., 2003, p. 13). Through a process of
interpretation of multiple forms of data, patterns could be identified that supported or
described phenomena demonstrated in the questions inherent in the research aims.
This approach to analysing the data collected throughout this study can best be defined as an
immersive one. Once the data was collected, the researcher spent time to familiarise himself
with the various forms of data before engaging in a more formal approach to analysing and
categorising the findings, and drawing conclusions from them.
Support for this grounded approach to data analysis can be found in an approach to analysis
known as constant comparison. Glaser and Strauss (cited in Lincoln & Gruba, 1985, p. 339)
described the constant comparison method as following four distinct stages:
I . comparing incidents applicable to each category ,
2. integrating categories and their properties,
3. delimiting the theory , and
4. writing the theory.
In this case, the data was explored to identify common conceptual threads that emerged in
response to the defined research questions. These were organised and categorised, and then
the various forms of data were compared to provide legitimate basis for the generation of
findings about each of the questions. According to Goetz and LeCompte (1981) this method
'combines inductive category coding with a simultaneous comparison of all social incidents
observed' (p. 58). As social phenomena are recorded and classified, they are also compared
across categories. Thus, hypothesis generation (relationship discovery ) begins with the
analysis of initial observations. This process undergoes continuous refinement throughout the
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data collection and analysis process, continuously feeding back into the process of category
coding. 'As events are constantly compared with previous events, new topological dimension,
as well as new relationships, may be discovered' (Goetz & Lecompte, p. 58).

4.7 Summary and conclusions about the research methodology
Tables 4.4 and 4.5 summarise the research questions applied to each of the aims of this study,
as well as the approaches taken to the gathering and analysis of the data:

Table 4.4: Research questions and approaches to data collection and analysis for Aim 1

Research Aim 1: Explore how students use an on-line learning environment
designed as an instantiation of a model for facilitating cognitive self-regulation
of reading comprehension
Question
1. What factors inherent in the
design and implementation
of the environment affect its
use?

Data Gathering Method

.

User logs of subjects'
activity within Mark-UP
Portfolios of selected
subjects' work generated
by the tool
Questionnaires applied at
the beginning and ends of
semester
Interviews with selected
students

Approach to Analysis
Identify the aspects of the
product that students used and
didn't use .
Identify elements of the design
that assisted or inhibited its use
(interface & information design,
stability, accessibility).
Explore patterns in subjects'
attitudes to the product.
Explore patterns in the impact of
the design of activities within
Mark-UP and the choice of the
readings on subjects'
experience with the product.

2. What factors inherent in
users' backgrounds affect
the use of the environment?
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Questionnaires applied at
the beginning and end of
the semester
Interviews with selected

Identify demographic factors
relating to prior experience with
technology as well as subjects'
12ercei2tions of themselves with
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3. What are the exte rnal
environmental factors that
affect the use of the learning
environment?

•

students

regard to the affective aspects of
self-regulation to explore how
these influence their level of
comfort with , and use of, the
product.

Questionnaire applied at
the beg inning and end of
the semester
Interviews with selected
students

Identify factors external to the
product and the students that
affect patterns of use of the
product:
•
Quality of home internet
connections & computers
•
Amount of time available to
students to use the product
•
Quality of time available to
students to use the product
(time of day, other
distractions, environmental
factors - wa rmth , cold ,
noise etc.).

Table 4.5: Research questions and approaches to data collection and analysis for Aim 2

Research Aim 2: Explore the forms of self-monitoring that take place when
students use Mark-UP as an environment to support cognitive self-regulation
Question
4. What are learners' prior
experiences of learn ing
metacognitively?

5. How did Mark-U P s u pport
subjects' planning as a
component of metacognitive
self-monitoring?

6. How did Mark-UP s upport
subjects' evaluation as a
component of metacogn itive
self-monitoring?
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.

.
.
.

Approach to Analysis

Questionnaires applied at
the beginning of the
semester
Interviews with selected
students towards the end of
semester

Look for patterns that identify
aspects of a subjects'
backgrounds that indicates an
ability to self-regu late, such as
their interp reted levels of
metacognition, reading and
technology skills based upon
aspects such as their prior
experience in learning
independently, level of
responsibility that they have
assu med in previous work or
study, and the extent to which
these have involved h igher order
processing such as strategy
development.

Portfolios of students' work
generated by the tool
Interviews with selected
students at the end of
semester

Explore specific instances where
subjects were required to plan in
Mark-UP as well as interview
and questionnaire data where
subjects explain their approach
to planning to characterise the
relationship between
metacognitive planning and goal
orientation , and how Mark-U P
supported these.

Portfolios of students' work
generated by the tool
Interviews with selected
students

Explore specific instances where
subjects were required to
evaluate in Mark-UP as well as
interview and questionnaire data
where subjects exelain their
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approach to evaluation to
describe the different
evaluations subjects engaged in,
the extent to which they
demonstrated metacognitive
processing, and how Mark-UP
supported these.
7. How did Mark-UP support
subjects' monitoring as a
component of metacognitive
self-monitoring?

•
•

Portfolios of students' work
generated by the tool
Interviews with selected
students

Analyse examples of students'
use of the Mark-UP tools to
identify the forms of monitoring
that each supported and the
extent to which they
demonstrated metacognitive
processing.
Explore Mark-UP's value as an
environment to support
monitoring by analysing the
ways that interview subjects
used the product in the light of
their previously interpreted
backgrounds.

Exploration of each of these questions involved analysis of at least two forms of data to
ensure a rigorous approach to developing findings. Not all of the data gathered was
necessarily qualitative in nature. Descriptive statistics drawn from the questionnaires provided
a firm basis for exploring trends for the whole group, which contributed to exploring the
questions relating directly to the utility of Mark-UP. However, the broader goals of this
research were to explore the psychological dynamics that occurred when subjects used the
tools within Mark-UP when engaging with course readings. These dynamics required rich
datasets and a constant comparative approach to analysis. The ultimate aim was not to prove
that Mark-UP made students better learners. Indeed the goals of design-based research are to:
Surpass the ubiquitous but ultimately futile media comparison studies, to
overcome the sterility of most qualitative studies, and to . . . present a way
forward towards more significant and socially responsible research (Reeves,
Herrington, & Oliver, 2005, p. 15)
This study supported these goals by defining research aims that were both broad and narrow,
and involved detailed explorations of phenomena through a combination of data gathering
methods that were both qualitative and quantitative in nature and enabled a deep immersion to
develop findings that had use both to theory building and product development.
The remainder of this thesis discusses the findings of this research. These findings are
organised according to the research aims and the questions that underpinned them.
Accordingly, the findings are organised around four chapters:
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•

Chapter 5 discusses Research Aim 1 , which explored the research questions relating to
the product itself, and how subjects used it;

•

Chapter 6 focuses on the first two questions of Research Aim 2, in particular subject's
backgrounds with regard to their interpreted levels of metacognition and how these
manifested themselves in Mark-UP through planning and goal setting;

•

Chapter 7 explores evaluation as a component of metacognitive self-monitoring to
examine how Mark-UP supported subjects' explicit evaluation; and

•

Chapter 8 focuses on the final research question which explored the monitoring
component of self-monitoring to see how the tools within Mark-UP supported
monitoring processes.
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Use of Mark-UP to Annotate Readings and
Solve Problems

The first aim of this inquiry was to explore how students would use Mark-UP, with the
purpose of identifying the features relating to the design and implementation of Mark-UP as
well as the demographic aspects of the student population that impacted on its use. The aim
was to identify those features of Mark-UP that worked and those that did not, providing
evidence that could then be used to suggest design improvements for the product.
To achieve the aim, this chapter is organised around the following three research questions:
1 . what factors inherent i n the design and implementation of Mark-UP affect its use?
2. what factors inherent in users' background affect their use of Mark-UP? and
3. what external environmental factors affect the use of Mark-UP?
The focus in this chapter is on the product itself, rather than how the use of the product
necessarily supported learners' ability to regulate their cognition.
Data was sourced in the form of surveys that were conducted near the beginning of the
semester (Week 2) and again towards the end (Week 12). The first survey consisted of
questions relating to users' perceived level of self-regulation as well as demographic
questions designed to identify extraneous factors that may impact on their use of the tool such
as access to technology, previous experiences learning independently, and so on. The second
survey consisted of the same set of questions regarding self-regulation, as well as a series of
questions focusing specifically on the subjects' use of Mark-UP. This second survey also
allowed subjects to provide information in their own words about how they found the product,
what the strengths and weaknesses of it were, whether they would recommend it to a friend,
and whether any factors affected (assisted or inhibited) their use of the product throughout the
semester. The first survey was administered to 90 students, the second to 107 - the difference
was attributable to the level of attendance in workshops for Weeks 2 and 12. A total of 81
students took both surveys.
Patterns of use within the product were also explored through analysis of the database posting
produced within Mark-UP. Mark-UP was organised around weekly readings. These were
sourced from journal articles, books and websites and scanned into the system. For each
reading, students would be required to conduct activity around the reading using an array of
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tools such as a Summary tool, Annotation tool, Post URL tool and so on. They would also be
required to use their understanding of the reading to respond to a design problem. All of the
responses within Mark-UP took the form of postings to a database, which enabled the creation
of summative usage logs. For each reading it was possible to ascertain the number of students
who used the various features of Mark-UP. It was also possible to identify the number of total
annotations for each reading.
The content of responses was also used. In Week 4 of the semester, the design problem
required subjects to identify what they perceived to be problems with the design Mark-UP and
then respond using the forum discussion tool. These proved useful in analysing design-based
factors within the system.

5.1 Research Question One: What factors inherent i n the design
and implementation of Mark-UP affect its use?
The question sought to investigate the design features of Mark-UP with regard to the overall
utility of the system. This was, in effect, a product evaluation, that had two main aims: to
identify issues relating to the design of the product in order to lead to improvement; and to
provide a context for user activity within the environment with a view to the next chapter's
exploration of the product as a means for facilitating the processes inherent in the proposed
model for cognitive self-regulation. Before addressing the product's value as a learning
environment, its effectiveness in terms of its interface, visual design, and overall useability
needed to be ascertained. To do this, Mark-UP was examined in relation to four aspects of its
implementation:
1. a review of the activity within Mark-UP to identify which features were used, and
which ones were not;
2. an exploration of students' attitudes to the tools that were available within Mark-UP;
3. an evaluation of the end-user interface, with the purpose of identifying the design
features that were problematic for subjects as well as the product's strengths; and
4. an examination of the course design to explore how the nature and sequencing of
activities and readings within Mark-UP impacted on its use.
These elements enabled conclusions about the useability of Mark-UP to be made, and issues
for the instructional design of courses using Mark-UP to be identified.
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5.1 .1 A Review of the activity withi n Mark-UP to identify which features were
used and which ones were not

As has previously been mentioned, all student activity within Mark-UP was stored in a central
database. Following the implementation of the product, this activity was explored to identify
which features were used and when. Table 5 . 1 provides a summary of this. The first five sets
of figures indicate the number of students responding, while the column 'total annotations
depicts the number of responses. Annotations per student is calculated from the number of
annotations divided by the number of students. In all, there were 12 readings in the unit
corresponding to each week of the semester, except for Week 8, where there were no readings
to be completed. All readings had a design problem that could be completed with the
assistance of the reading material. The use of various cognitive strategies for reading was
scaffolded through the introduction of the Summary, Post URL, Forum Discussion and
Annotation tools within the system.
Initially the use of these tools was prescribed. For example, Week 2's reading activity had no
data for the Post URL tool, Forum Discussion tool or Annotation tool as subjects were
required to do a summary for that week. From Week 6 subjects were provided with a choice
of tools to assist their learning.
On the whole, the level of activity within Mark-UP was high, with an average of 106 students
completing the design problem assigned to each week' s reading (Table 5. 1). Of these, nearly
all students completed some form of activity based upon the reading, with many students
using multiple tools to assist them in their reading comprehension. For the first week, there
was no specified activity based around the reading beyond the design problem. However the
Annotation tool had been demonstrated in class along with the overall interface of Mark-UP,
and was always available as an activity within Mark-UP regardless of whether it was
prescribed or not. One can see therefore that there are a significant number of annotations
each week even in the first two weeks where it was not tied to a prescribed activity (Table
5.1). Over time, the reading tools of summarising, annotation, forum discussion and URL
posting were added. In the first five weeks students were expected to use only one of the tools
per reading, as specified within the system. By the sixth week, the range of tools was made
generally available and the Post URL tool was introduced. From the seventh week, users were
instructed to merely 'Mark-UP' their readings in a way that best suited their learning. As well
as having to complete the design problem, the tools were made available with no prescription
beyond the expectation that subjects should demonstrate some activity based on each reading.
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In comparing the average use of the tools over the semester it can be seen that the Annotation
tool was the one that most students applied to each reading. A summary of the average
number of students responding to each tool is represented in Figure 5.1:
Average number of students responding per tool per week
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Figure 5.1: Average student responses per Mark-UP tool

This provided a mean result of 93 (Table 5.1 ), only 13 less than the average number of
students who completed the compulsory design problem for each reading. The second most
popular tool was the Summary tool, while significantly fewer students on average used the
Post URL tool or the Forum Discussion tool. The popularity of annotation was not just
because annotation may have been seen as Jess cognitively demanding for students. It was
certainly true that the use of the Annotation tool was tied to a specific point in the reading, and
therefore required less reflection or consideration than using the general Forum Discussion
tool. It was also true that Annotations were frequently briefer. However, in exploring the total
number of annotations, one can see that most students made several annotations per reading.
Figure 5.2 provides a comparison chart between the number of students who make
annotations each week with the number of total annotations for that week.
Since the use of the Annotation tool was not a prescribed activity for Readings 1, 2 and 5, no
data was recorded in terms of the number of students who used it. However, it was still widely
used. For example, in the fifth reading, 245 annotations were made to the system (Table 5.1).
The actual number of students suffers a small but steady decline throughout the semester, due
in part to the level of attrition experienced by most units throughout a semester, but also, as
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will be shown when examining other questions related to the research aims, many students
found the workload excessive towards the end of the semester. The results also show that
some readings elicited far more responses than others. While in Weeks 3 and 4, annotation
was explicitly requested from the students, there was also a large number of posts for
Readings 6 and 12 (Weeks 6 & 13). These weeks required reading articles by Newby et al.
(2000) and Nielsen & Tahir (2002) which were quite contentious in their comments. The
former was a textbook chapter, which presented concepts without much rationale or argument,
while the second consisted primarily of discrete 'bullet point' recommendations for website
design, written by an author who is famous for his dogmatic and confrontational approach to
design, claiming in interview, 'Many of the usability books that were published the last two
years made a cheap play for popularity by giving up fighting for what's right. I will never
surrender.' (Yank, 2002). Table 5.1 shows the ratio of students to posts was 6.03 and 6.27
respectively for these weeks. Week 11's reading (Reading 10), however, was much less
polemical and recorded a more modest ratio of 2.93 annotations per student.
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Figure 5.2: N u m be r of a nnotations with in Mark-UP ma pped against the num ber of students
posting

As well as the contentiousness of the reading being an influencing factor, the difficulty of the
reading itself also appeared to impact on the number of responses. The greatest number of
posts was achieved for Week 4's reading, one that as will be shown later was widely
considered to be the hardest of the 12, which covered concepts relating to learning design - a
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part of the course with which few students had any background. In this case students made on
average 7.46 annotations each.
In conclusion, Mark-UP provided the means for a great deal of activity throughout its
implementation. All tools were used, even when not prescribed. The nature and difficulty of
certain readings affected the type of activity with which students engaged. In the readings
which were contentious or addressed unfamiliar concepts, annotation was the most widely
used tool. The next section explores the motivations behind subjects' use of specific tools in
more detail.

5. 1 .2 Explorati on of students' attitudes towards Mark-U P tools
Beyond the extent to which the tools within Mark-UP were used, an even more important
measure of their worth was the value that subjects themselves placed on them. Rather than as
a result of its perceived utility, subj ects may have used a tool because it was expected of them,
and because as is the case here, grades were dependent upon their contributing to the system.
A detailed description of each of the tools can be found in Chapter 3. Students were
questioned in the second survey about which tools they valued over others. As with all of the
statistical results presented in this section, the survey instrument took the form of a 5 point
Likert Scale ranging from Strongly Disagree (1 ) to Strongly Agree (5). As Table 5 .2
demonstrates, students showed a range of responses to the tool.
Table 5.2: Average res ponses to the usefu lness of Mark-UP tools
Questionnaire Statement
I found an notation to be a useful activity

Mean Response

Number of
Responses

3.36

1 07

I found summarising a useful activity

3.35

1 06

I found posting URLs and reviewing others a useful activity

3.27

1 06

I found discussing issues on the bulletin board a useful activity

3.27

1 06

I found solving the weekly problems a useful activity

3.46

1 06

I found reviewing my portfolio a useful activity

3.44

1 07

The tools perceived to be most useful were the Design Problem tool (weekly problems) and
the Portfolio tool. The Summary tool, and the Post URL tool were less valued by students
(Table 5.2). Nevertheless, the breakdown of the distribution of responses for each item shown
in figures 5.3 to 5.6 demonstrates remarkable consistency between the tools.
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I found posting URLs and reviewing others' a useful activity
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I found discussing issues on the bulletin board a useful activity

SA

Agreement

51

Disagreement

22

Ratio of Agree/Disagree

2.32

SD
10

SD
Serlesl

'

15

20

2S

)S

30

16

"

,o

45

N
)J

50

SA

Number of r••pon•••

Fig u re 5.6: Student im pressions of the Forum Discussion tool

For all of the tools that are based aro.und reading, the similar results demonstrate an overall
positive bias. In discounting the number of neutral responses, it can be seen that the number of
students who agreed ranged between 51 and 61. This difference was even less for the number
that disagreed (25 to 22). In comparing the two, overall ratios between 2.32 and 2.48
highlighted this consistency (Figures 5 .3 to 5 .6).
Subjects appeared to feel differently about the Design Problem tool, however. Being more
grounded in the practical activity of design rather than reading, this tool was perceived to be
far more useful. Figure 5.7 demonstrates a lower level of disagreement than was recorded
against any of the tools applied specifically to reading, leading to ratio between positive and
negative responses of 3 .81; much higher than those recorded for the Summary, Annotation,
Forum Discussion, and Post URL tools.
I found solving the weekly problems a useful activity
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Figure 5.7: Student i m p ressions of the Des i g n P roblem tool.
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The Portfolio tool was also perceived to be very useful. As with the Design Problem tool, the
Portfolio tool was not based around the readings, but was a tool to collate postings for
reflection and submission. Figure 5.8's depiction of student impressions of the Portfolio tool
shows the lowest disagreement for all of the tools.
I found reviewing my portfolio a useful activity
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Figure 5.8: Student i m p ressions of the Portfo lio tool

However the Portfolio tool also generated the most neutral responses of all of the items. Such
guardedness is understandable given the fact that using the Portfolio tool for reflective
learning is quite a different activity from using it as a means to collate posts for submission.
Subjects were required to do both during the semester, so the response may represent this
duality.
A clear pattern can be seen in the way subjects valued the tools within Mark-UP. Subjects
perceived the tools that allowed them to apply their understandings in a practical way, such as
the weekly design problems, to be more useful than those that were more process-oriented,
such as the reading tools. This is also evidenced by the fact that both the Summary and
weekly Design Problem tools made use of the same basic response type. Both tools used a text
box in which users would type their responses and then submit them to the database. Since
they were valued differently by subjects, the ease of use of the tool could be discounted as a
contributing factor to its value. The Portfolio tool had a strong outcome focus and seemed the
most preferred of the tools. However as the primary means of collating responses, its
perceived value as a learning tool was diluted, leading to a larger number of neutral responses.
Overall one can conclude that each tool's perceived value was related to its relevance to the
course outcomes, with stronger support for tools assisting in the practical application of the
unit concepts, rather than the less tangible value of tools to enhance the reading and learning
process.
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5. 1 .3 An eval uation of the end-user interface
As well as how subjects used and valued the tools within Mark-UP, the third aspect of the
features inherent within the product that needed exploration was the quality of its end-user
interface. The useability of the environment had the obvious potential to be a major issue with
the use of Mark-UP for learning. In comparing computer interfaces to familiar real-world
objects, Jenny Preece goes so far as to argue:
Just as the shape and position ofthe steering wheel and its effect when turned
has an enormous impact on the driver, so will the design of the computer
system have an effect on its user. The format of the input and the style of
feedback affect the success with which any artefact is used (Preece, 1994, p. 5).
An understanding of the affordances and limitations of the interface of Mark-UP was
therefore essential before any judgement could be made of the value of it as a learning
environment. Overall, subjects found Mark-UP quite easy to use.
In Week 4, students were asked to comment on their experiences of Mark-UP to date, and two
of the open-ended questions asked at the end of the semester provided data to assess the
useability of the product:
•

what advice would you give to a student who is using Mark-UP for the first time?

•

are there any factors that have influenced (hindered or helped) your use of Mark-UP
during the semester?

These, as well as findings from the open ended questions from surveys one and two, provided
data to inform the development nine specific design features that had affected subjects'
experience with the environment. These were developed by finding consistent patterns in the
data (for example where an issue is mentioned more than 3 times) and are discussed in detail
in the following sections:
1 . inconsistent use of arrow icons;
2. hidden tasks;
3. page navigation;
4. session time-outs;
5. insecure transactions;
6. graphical interface elements;
7. the lack of a help facility for formatting responses;
8. pop-up windows; and
9. bandwidth requirements.
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5.1 .3.1 I nconsistent use of a rrow icons

Mark-UP was designed as a lean visual environment to help limit the cognitive load of the
interface. Nevertheless, this economy caused a problem where an interface element was used
in two situations which supported two separate functions.
Arrow head icons were used to assist page navigation (forward and backwards paging) but
also played a role as markers for tasks. The issue is evident Figure 5.9.
Page Navigat<>r

<

1 / 11

>

LOAD

Task Navigator

>

Implement these guidelines

V

Mark-UP this read,ng
• Mark-UP this reading

Figure 5.9 : Page a nd task navigatio n

In his Week 4 response to the design of Mark-UP, one student correctly identified this as a
problem, claiming, ' the arrows used for the task navigator and the page navigator look the
same, yet one drops down. This clashes with my previous experiences of this style of arrow
metaphor' (Subject 113, Portfolio Week 4 ). This response was echoed by several other posts.
One student complained that 'the same arrows for both navigators is confusing' (Subject 32)
while another argued, 'a lot of people would think the arrows do the same thing everywhere
they are used and so it is misleading (sic) when they are used for the drop down links in the
task navigator' (Subject 89). One student suggested the use of a plus (+) sign for the task
navigator as 'a more recognisable symbol of expanding a directory' (Subject 56). One student
in particular felt quite strongly about the issue:
The most confusing thing is the drop down arrows that enable the links. This is
a stupid idea and whether it has been designed to show us what not to do when
building an interface or just someone 's idea of beingfunky, it really doesn 't
work (Subject 5 7).
In fact, the task navigator itself did not actually need an expandable menu. While initially
designed with the idea of attaching multiple stages within one task, this could easily be
achieved at the level of attaching tools to a task. As one student noted, 'if the links just show
for the reader, it is so clear and easy' (Subject 123).
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Overall one can conclude that the use of arrowheads for two functions was a design flaw,
though the level of responses about this suggest this multiple role was an irritant rather than a
major problem in the system. Many subjects were able to identify and critique this aspect of
the product and were able to adapt to the flaw. However, in a unit about interface and
information design, it was the type of simple issue that, while easily fixed, cost Mark-UP
some credibility.

5.1.3.2 Hidden tasks
To enable greater economy of screen 'real estate' the arrows in the task navigator served the
purpose of allowing the menu to be expanded or contracted. This allowed for several tools to
be attached to a task. Figure 5.9 shows two states of the menu. The expanded one enabling
subjects to 'Mark-UP' their readings sits below the contracted menu item identifying the task
of implementing design guidelines to a problem. Clicking on the arrows would reveal or hide
the links that sat beneath the main task title. On initially scanning the task navigator an issue
became apparent in that there is no obvious link to the task. This issue was allied with the dual
use of the arrowhead icons. Those students who were not aware that the arrows in the task
navigator were expandable had difficulty locating the link to the task itself One student
highlighted the importance of this issue: 'The hidden link. Why should it be hidden? And the
link is also the place where the students will submit their work. If they don't know, how will
they submit it?' (Subject 110). In fact, this proved to be the experience of one of the users:
When I first used the mark-up, I didn't even have any idea what activity I need
to do and where to post the solution, all I knew was to read the article and
that's it. It took me ten minutes to figure what I need to do and where to post
the solution. You have to click the arrow icon before you see "annotate this
reading". How do a first time user know that the arrow icon is a link displaying
another link that displays the activity to do and to post the solution? (Subject
30).
However for most students, hiding the task was a minor annoyance in that it 'introduces one
more mouse click to the usage of the system' (Subject 64). Nevertheless having an extra level
of hierarchy within the task navigator proved unnecessary in the end: 'they are better showed
instead of hidden since making them hidden might cause students to miss them. The links
don't consume much space to unhide them and don't ruin the screen design' (Subject 128).
Again, this was an issue that was quickly overcome. Once the hidden links had been
'discovered' subjects would not make a similar mistake again. Nevertheless, it did increase
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the initial cognitive load of the interface, as the link to the task to be completed was not
immediately apparent.

5.1 .3.3 Page navigation
Figure 5.9 shows how the page navigator made use of three interactive icons: page forward;
page back; and load. The load function was added to enable quicker paging through the
readings. If each time a student paged forward the system attempted to load the new page it
could have caused a significant drop in performance both for the server and the client. This
issue caused discomfort with some students however: 'I find the page navigator a bit
annoying, because when you want to jump to the next page, or previous page, you have to
click on the "load" button (Subject 42). Another student complained, 'I find it a little
annoying to have to click on the next page and click load' while acknowledging, 'This may be
. . . useful if the reader wants to find a specific page of the readings' (Subject 94). Terms like
'a bit' and 'a little' annoying, suggest this is only a minor problem. However one student
warned:
I agree with the load button being confusing. Luckily we are all intelligent uni
students and after a little trial and error we worked it out. However, I think this
is because our grades rely on this. If this was a "real world" situation maybe
not so many of us would have bothered to work it out (Subject 1 1 0).
One useability issue is the actual manner in which the page navigation was used. While the
environment allowed users to jump to a specific page, ' how is that useful when the content of
that page is unknown until you go there' (Subject 34). It would appear then that many students
were using the page navigator as a reading system rather than simply as a means of accessing
a page for annotation while referring to a printout of the reading. This mode of use, where a
reader is most likely to be simply clicking forwards to read, is certainly inhibited by the act of
having to click "load" after navigating to the page. One student responded positively to the
page navigator, stating:
I don 't see any problems with the page navigator, because if it did load every
time we clicked on the arrows, each page will load individually. This way we
can jump from the 1'1 page to the 23'd and not wait too longfor the page to
load. (Yes we are not used to seeing it, but in this case I think it is appropriate)
(Subject 99).
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One solution would have been to simply offer a dual mode of navigation as proposed by two
students, one of whom noted, 'it may be easier for students who read the reading on-line to
have next and previous buttons installed along with the current page navigator' (Subject 128).
The page navigation was designed with an assumed mode of operation where subjects would
navigate to a page in a non-linear fashion, having a printed copy of the reading beside them as
a point of reference. This assumption proved erroneous. A number of students chose to read
directly off the screen, and the page navigator, while not preventing these students from
successfully completing their work, enforced a second click which interrupted the narrative
flow for those students.

5.1 .3.4 Sessio n time-outs

The courseware management system from which Mark-UP was linked initiated a session
'time-out' after 15 minutes of inactivity (i.e. failure to submit a post or navigate to a different
page). This feature was intended to prevent others from accessing materials where a student
may have left a terminal without Jogging out. Session time-outs proved to be a major
useability issue in Mark-UP, and one that needed to be fixed during the implementation of the
software. Since the environment frequently required users to make considered and reflective
comments before posting, many subjects had difficulty when they came to complete a post:
Every 1 5 minutes or so the session times out. This is annoying because it
disrupts what you are doing, forcing you to have to close down all your
windows, log back in, then reload all the pages. When a task may take an hour
plus to complete, more than 4 timeout can occur. This is an example ofwhere
technology is controlling people, taking the power awayfrom the user (Subject
34).

Several other students posted similar comments in Week 4's review of Mark-UP. By Week 7,
the session length was extended, and anecdotally it appears the issue was resolved.
Nevertheless it was enough of a problem to be mentioned in responses to the second open
ended question of the post-semester survey. When asked what factors influenced (hindered or
assisted) their use of Mark-UP, five of the 83 responses directly mentioned the time-out issue,
one student claiming lost work as a result. None of the previous issues rated more than one or
two mentions in the responses to this question.
One can conclude therefore that this feature had a severe impact on the useability of the
system while it lasted but had repercussions beyond that. Laurel defines the interface as, a
contact surface that 'reflects the physical properties of the interactors, the functions to be
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performed, and the balance of power and control' (Laurel, 1990, p. xiii). This loss of control
immediately diminishes the confidence the user has in the system. Control is also a requisite
component of intrinsically motivating software (Malone, 1981). While the time-out was
extended after the first few weeks, its initial impact engendered some negativity towards
Mark-UP.

5.1 .3.5 I nsecure tra nsacti ons
In the first week that Mark-UP was implemented, a coding error in the system meant that
responses to the first activity were not stored properly in the system. In fact, each post would
end up being stored in the same single field in the database. The experience for the end user
was that the most recent post to a problem would overwrite all of the previous ones for that
problem regardless of which student was posting. Understandably, subjects were shocked
when revisiting a submission to see someone else's work where theirs should have been. This
issue was fixed by the second day however it raises the important issue of the need for
interactions within the system to be secure. While the number of students this affected was
small, issues where work was actually disrupted or lost were understandably considered as
major by students:
I think the biggest issue is student confidence in the system. Listening to people
in the labs, the majority of concerns relate to lost data or the potential for loss.
I know that my week 1 comments disappeared. It would be rather unwise not to
have a back up of the work. I use a word document, but the problem there is
remembering where comments should be placed within Mark- UP (Subject 64).
Some initial loss of confidence in the system was obviously a factor in users' acceptance of
Mark-UP. While the above comment suggests a practical strategy for overcoming this,
regardless of the security of the system, the overheads for the student in preparing and
maintaining back-up copies of work to ensure against time-out issues and bugs in the system
would have hindered the acceptance of Mark-UP.

5.1 .3.6 Graphical i nterface elem ents
Iconic faces were used within Mark-UP to identify the nature of each annotation; whether it
was a summary, question, general comment, or a comment of agreement, or disagreement.
Figure 5.1 0 shows how these appeared on the screen. There was a mixed reaction to the use of
these 'emoticons'. While some students responded well to them ('I don't really mind the
faces, they are pretty kewl, I like it' - Subject 1) some users found them quite confusing.
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Figure 5.10: Icon use on Mark-UP's annotation screen

On the whole, these icons were seen as quite arbitrary in nature. According to one student:
The faces are a good idea so that people know what the sort ofresponse will be,
but they don't really convey what they are supposed to very well. The summary
face looks like it's in disagreement and the questioning one looks a bit sick
(Subject 89).
This was not true for all students however. One noted, 'being a frequent user of MSN
Messenger, I was easily able to guess the emoticons in the interface were for discussions
when I first used Mark-UP,' though she did observe, 'the summary icon looks more like an
unhappy face' (Subject 102). Part of the issue is that some students did not feel the full range
of emoticons were needed, that 'having one or two symbolic "post" icons would be
sufficient,' (Subject 39) and that, 'perhaps there are a few too many to choose from' (Subject
85). There were two comments relating to the location of the emoticons on the page.
Locations of icons were set by dynamic HTML regions organised in a 4X8 matrix, and this
led one user to comment on the limited way in which annotations could be placed on the page,
arguing, 'making the location of the icons changeable would be another idea, and/or making
placement more precise' (Subject 64). Another felt disappointed that the icons turned into
"curled paper" images when there were more than one annotation, although the same student
commended the design feature of being able to see how many annotations were made on a
region.
Overall, the use of emoticons proved to be a somewhat subjective design element. On one
hand the 'smilies bring the image of the page down somewhat, they might be good for
primary school children' (Subject 87) while on the other they 'are added to make us loosen up
a little bit, not too tense, a little bit funny things in some serious things are needed' (Subject
130). Only one comment about the emoticons was made when students were asked open
ended questions about Mark-UP at the end of the semester, the user claiming that the icons did
not look 'academic'.
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Of bigger concern was the legend on the top right of the screen used to show the icons and
what they meant. Two students in their Week 4 portfolio noted that they expected it to be
interactive. One of them argued:
Ifirst expected to be able to drag and drop [thefaces} on to the document.
There are no instructions that say something like "click on the document to add
annotation". The cursor does change into a hand when you mouse over
something that is clickable, providing a clue that you can click on it. (Subject
49)
It is clear the use of emoticons was considered a positive feature overall. Some reworking
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would seem to be required to make the expressions more clearly represent the type of

{

annotation made, as well as ensuring that users know to click on the page to add an
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annotation. While it did not prevent users from interacting with Mark-UP in an effective
manner, the emotional response to graphical elements in the system made it a factor which
had some impact.

5.1.3.7 The lack of a help facility for formatting responses
(.
(

C.
l

It was considered during the design of Mark-UP that its features were evident enough not to
require a help facility. While it proved not to be a significant concern - only two of the 83
responses to the open ended question conducted at the end of the semester about
improvements to the system suggested a help screen - it registered several times in users'
Week 4 reflections on Mark-UP in their portfolios. The lack of help was not considered to be
a major issue with the interface, and none of these responses mentioned it specifically in that
context. Most simply responded in terms of it being a good idea to 'to create a response or
help navigate the system' (Subject 23). A bigger issue was the need for help in formatting text
in users' posts. The system was designed to be able to parse basic HTML tags to assist
presentation of the portfolio. These included heading styles (<HI>, <H2> etc), paragraph
formatting and creating bulleted as well as numbered lists, and so on. These were
demonstrated to students at the beginning of semester, but several students requested an
additional reference available within Mark-UP: 'There are no instructions to explain how the
system works and no "help" section. It also assumes that users know basic HTML in order to
format their responses. It should be easier to format text' (Subject 50).
One student suggested implementing a help system in a very basic form, arguing, 'the system
doesn't have to be complex, maybe just one page explaining the features in Mark-UP and
listing a few basic HTML tag' (Subject 128). Two students went so far as to suggest a
formatting feature be integrated into the system. One posited, 'overall the Mark-UP system
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was good, at least it' s easy to use and understand. But it's troublesome to use the HTML
format for system. Could it be like having editing/formatting tools, spell check? (am I asking
too much?) ' (Subject 118). Another reinforced this idea, claiming, 'the editor for submissions
could probably include a few buttons to do HTML formatting, instead of doing HTML tags by
hand. However most IMM students should know basic HTML' (Subject 70).
It was obviously incorrect to assume HTML was already well understood by all students.
While there was nothing preventing students from simply entering 'plain' text which could
easily be displayed without formatting, subjects understandably felt a need to format their
comments in a way that assisted communication. This is a reasonable requirement, and
although Mark-UP did not inhibit HTML formatting, facilitating the formatting process would
have enhanced the value of the product as a tool for communication and learning.

5.1 .3.8 Pop-u p wi ndows
The design of Mark-UP was such that it frequently opened items into a new window. The
main Mark-UP window listed the readings available. When accessing a specific reading, a
new window was spawned that contained the reading and the listed activities. When users
attempted an activity (such as a post, or an annotation) this was done in a further pop-up
window. It was possible therefore to have two pop-up windows from the main menu. While
that in itself was not problematic, the integration of Mark-UP into the School of
Communications and Multimedia Courseware Management System (SCAMSyte) caused
some issues. To integrate with SCAMSyte it was decided that the courseware management
system would act as a portal to Mark-UP. This had the advantage of being able to use the
SCAMSyte log-in to access Mark-UP. However it was also necessary to treat Mark-UP as a
separate system to preserve the integrity of the Courseware Management System.
This created another level of abstraction. Rather than embedding a reading and the Mark-UP
system directly within the weekly schedule for the unit, a pop-up to Mark-UP and then a
further pop-up to the actual reading and activities was required. This is demonstrated in Figure
5.11.
Several students found the overall effect problematic. One student stated, ' Organisation of
content topics, readings and weekly activities are very well organised, however too many pop
up windows become annoying and confusing after a while' (Subject 56). Another student
suggested using page-based navigation rather than pop-up windows: ' One thing that I feel a
bit annoying is the windows. There are too many windows to get to our tasks. Instead of
moving to the new window, I think the use of "back button" is better' (Subject 125).
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Figure 5.11: Pop-Up windows adding complexity to Mark-UP
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The issue was further exacerbated when users needed to access other websites to complete an
activity. One complained, 'while doing the activity with the Bold and the Beautiful website it
had at least 6 different windows up at the same time' (Subject 129). While it could be argued
that the implementation of Mark-UP within an existing courseware management system was
the cause of many of these issues, it was certainly an annoyance for several students and was
also a contributing factor to the final issue to be discussed.

5.1 .3.9 Ba ndwi dth requirements
Mark-UP required significant overheads in terms of bandwidth. On accessing a reading page,
users had to download a graphical representation of that page, as well as all of the icons to be
placed on that page. The placing of these icons was achieved using Dynamic HTML 'layers' ,
which required initial processing by the server, and added greatly to the size of the HTML
file. The sheer number of comments on a region of a page also meant that the server had often
to collate over 30 responses and then send a long page of all the annotations to the user. This
created a significant impact in terms of the responsiveness of the system.
Given the tendency for Mark-UP to be disaggregated into multiple levels of pop-up windows,
it is inevitable that there was some delay in students quickly accessing their materials. In
addressing Mark-UP's propensity for pop-up windows, one student complained:
A major source offrustration is how many screens need to be opened to get to
the desired screen in Mark- Up. To post a response you must first sign into the
SCAM home page, choose the unit 4121, choose Mark- Up, and then click on an
activity to go to another screen to post. Sometimes when you get to this screen
there will be another linkfor pages related to the particular activity. Having so
many windows open can be disorientating and messy on the desktop, as well as
taking a long time to get to due to the deep structure. This is a problem for me
as it is not very convenient to be at university outside of class hours and I would
prefer to work at home but I have found that it takes so long with my slow dial
up connection to get to the page that I want to that I inevitably close before it
has loaded, cursing Optus after waiting what seems like an intolerable period
of time. (Subject 131)
This demonstrates how the pop-up windows and the size of downloads both contributed to an
overall sluggish performance. The dissatisfaction with this was borne out by the survey
conducted at the end of semester. Figure 5 . 1 2 shows the results of the questionnaire statement
about download time and demonstrates a noticeable level of disagreement that the screens
loaded quickly enough.
Chapter 5: Use of Mark-UP to Annotate Readings and Solve Problems

Page 1 3 1

The screens loaded quickly enough

s•

I

I

I

t� I

J

l\ ,_, J;; __
Il r· I�
t I I
f• I

·=

I

so

I:

Ir

I
I

so
IS

··-

I

),1,

·- .
..

'

- ,-___,_

.,

I

,._

-

Agreement

47

Disagreement

38

Ratio of Agree/Disagree

1.24

,.

I

I

I

I

10

IS
0
23

20

25

N
20
Number of r••pon•••

JO

..
•

JS

"

s•

"

Figure 5.12: Student impressions of screen loading times

One can see that although there was general agreement to the statement, the number of
students who disagreed outweighed the number who were neutral. Also there were far more
students who strongly disagreed than strongly agreed, indicating that this was a pressing issue
for many students.
The open-ended questions achieved similar results. 79 responses were received to the question
"In general, what were the strengths and weaknesses of Mark-UP? How could it be
improved?" 49 of these responses identified weaknesses. Of those, seven comments found
issue with download times both of the individual pages of reading, as well as where there are
were a large number of annotations being loaded or a lengthy forum discussion. This also
became apparent through the question "Are there any factors that have influenced (hindered or
helped) your use of Mark-UP during the semester?" 22 of the responses focused on access to
the system from outside the university. The vast majority of these related to the download
times, particularly through a modem. For some this was a strong issue, with one student
stating, 'Not having access to Mark-UP at home severely hindered my use. The exercises
should be available directly from the website i.e. you shouldn't have to log on to Mark-UP to
find out the exercises for the week.' Another student argued as a result of the poor download
times, 'I don't think it's an efficient/effective way of learning'. One student also complained
of not being able to access the system from any other computer laboratories than the Apple
multimedia labs, though this was not a common complaint.
Exploring this issue more closely it can be seen that some of the problems were related to the
graphical nature of the readings: 'The quality of scanned article is not so good which makes
eyes tired. If the readings are in text form not a graphic, it will reduce file size to reduce time
when loading and will view clearly as well' (Subject 33). However, another student presented
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an opposing point of view, stating, 'The actual loading time of the mark-up reading itself is
good. I like how it is in gif format and not in pdf, and how the pages are broken up' (Subject
23). It appears therefore that the graphical pages for annotation were not the only issue
relating to performance. In fact, one student commented on how some performance issues had
been overcome, stating, 'the idea of having many pages for the article seems good for slow
internet connection users, because it takes just a while for each page to load' (Subject 120).
The printable copies of readings were of higher resolution and available as pdf downloads.
Since many were made up of scanned pages rather than text, the sizes varied between 180Kb
and 3.7Mb, leading one user to comment 'the readings are stored as graphics, in a reading that
is 23 pages or so it can take a long time to download, especially if on a low speed Internet
connection' (Subject 34).
A final issue was related to the performance of the actual annotation and forum systems. With
over 120 students using the system, annotations were made of many posts, which took some
time to process and present on screen: 'When for example looking at the other users answers,
everything is loaded into one window. This takes ages for my machine to display, so I'd
suggest it splits up for example 5-10 responses per page to minimize download times'
(Subject 69). Overall it can be seen that download speed proved to be a frustration for many
users but was exacerbated by the issue of the session time-out. Several users mentioned both
as a combination. There was therefore a range of factors that impacted on the speed of the
product particularly on modem lines. While these were certainly an irritation, they were not
insurmountable:
If users [connect] with high speed communication, - such as ISDN, Tl, El lines
- it will be good and no problems to navigate on there. However, if users have
to use on lower communication lines, - such as 56k- still OK, but they need to
wait. (Subject 35)
Ultimately there is little that could be done about this feature of Mark-UP. Consideration was
given early on in the design of the product to ways of minimising the bandwidth requirements.
Readings were scanned at an appropriate resolution to be readable on screen while not of print
quality. Hence an Adobe Acrobat printable version was provided as an alternative. The
scanned images used for annotation were presented as 4 bit greyscale images, allowing 16
shades of grey to enable graphics to be readable, if not aesthetically pleasing. GIP
compression was used to make the files as small as possible. Where there were very many
annotations on a single region of the reading, download time was a factor. However little can
be done about this, other than reducing the number of students enrolled in the system or
interrupting the flow of discussion by breaking it into pages. The bandwidth requirements
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were a necessary evil that, while producing a negative impact for home users, were
manageable within a high bandwidth laboratory scenario.

5. 1 .3. 1 0 Summary and concl usions
There are a number of design features that require attention to improve Mark-UP and these
issues have had a minor impact on users' experiences with the product. Some, such as the use
of graphical icons and approaches to the navigation system within Mark-UP, are easy to
modify. Others, such as the bandwidth requirements of the system, are intractable, but will
improve with advances in technology and the wider adoption of broadband Internet. None of
these issues prevented students from using Mark-UP to read or transform texts, and it is
important to acknowledge a number of Mark-UP's strengths with regard to overall ease of
use. On the whole, students found the environment manageable, particularly once they had
overcome any initial difficulties caused by the design features identified above.
In fact, one student went so far as to claim it has changed the way he does readings:
'Nonnally I wouldn't go home and do the readings and write comments about it but this
Mark-UP is really simple to use' (Subject 79). This concept was reinforced by several other
users. One stated, 'I feel it is easy to navigate and easy to understand what I'm doing and
where I am in the site. The page is quite consistent and contrast well in relation to colours and
design layout' (Subject 38). The simplicity of the product is commended by another subject
who states, ' I don't see anything . . . wrong with it because after all we are at uni and we are
using this site to learn, so as long as it provides all the information and links we need, it
doesn't have to be very "flashy"' (Subject 99). One student wrote about how he developed an
effective way of working with it, arguing, 'you quickly work out a system of copying and
pasting from a document to Mark-UP - or just entering your comments straight into the
system. Anyway you do it, the workings of the system do not interfere with the learning
process, ' adding, 'It is an easy system to use and its functionality is self evident' (Subject 64).
Overall it appears the product was quite intuitive for users: ' Once the concept of Mark-up is
understood, the application itself is relatively easy to use. Its consistency every week makes it
simple to read the readings and submit the responses' (Subject 9). In conclusion, the product
proved to be useable for the most part although some problems with the interface did produce
an initial negative attitude for some students. Through this analysis, a number of issues have
come to light regarding the design of certain features within the product that will be addressed
in future iterations of the software.

Chapter 5: Use of Mark-UP to Annotate Readings and Solve Problems

Page 1 34

5.1 .4: Design of activities and choice of readings
The final series of factors inherent to Mark-UP that needed exploration related to the course
design. Since Mark-UP is simply a shell for the storage of readings and a toolset for using
them, the choices made in the actual readings and the nature of activities that students engage
in are an obvious factor in assessing its value as a tool for stimulating cognitive regulatory
processes. An examination of impact of these decisions makes up the final aspect of the
exploration of factors inherent in the design of the product that affect its use. Like any tool,
Mark-UP is prone to multiple forms of use and abuse. From the outset, however, the product
was designed with a specific learning strategy in mind. Students engaged in readings around
weekly topics, and each reading had a design problem that required learners to apply their
understandings in a more practical way. The actual strategies for reading comprehension were
introduced week by week through the integration of the various tools for summarising,
annotation, URL posting and forum discussion. By Week 6, students were able to choose
which tools to use to assist their learning.
Subjects had little negative to say about the learning design within Mark-UP, evidenced by the
paucity of comments relating to course design both when they had to respond to Mark-UP in
their Week 4 activity and in the final survey conducted at the end of semester. A common
theme through the survey and the Week 4 Mark-UP response was that they enjoyed the
reciprocal interaction inherent in reviewing each other's work and engaging in discussion on
topics. Nevertheless, there was one issue that did come through strongly, specifically the
amount of work involved in using Mark-UP each week. While some of this was related to the
issues above, the majority of comments about this factor concerned the readings and activities
themselves. This section explores subjects' perceptions of the workload within Mark-UP to
ascertain the impact this had on their overall acceptance of the system. This concept is
explored in the light of their understandings of the expectations of the course, their
experiences with the frequency and amount of activity required, as well as the difficulty of
individual readings and activities.

5.1 .4.1 Workload i n using Mark-UP
Mark-UP required subjects to post two responses per week. The first involved addressing a
design problem. The second dealt with activity around the reading: summarizing, annotating
and so on. Subjects were generally not given a word limit, though it was explained in lectures
that approximately 300 words was required for each problem. Overall there were 11 readings
with assigned activities to be completed throughout the semester. This proved to be
burdensome for many students. In the second semester survey, subjects were presented with a
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statement about the workload within the system. Figure 5 .13 demonstrates the overwhelming
agreement to this statement.
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Figure 5.13: Subjects' response to workload

With a mean score of3 .93 and the second highest ratio ofagreement to disagreement ofany
ofthe statements in the survey, this was a major issue for students. The open-ended question
exploring factors that influenced subjects' use ofMark-UP received 14 responses directly
related to the workload. Various reasons were given, including the workload ofcompeting
units, and other assignments, particularly towards the end ofsemester. Within the system, the
biggest issue ofworkload related to the length ofthe readings themselves.
Ironically, the latter issue is an aspect ofthe course that had changed little from previous
semesters; in fact the number ofreadings was reduced from previous semesters, resulting in
only one reading per week. Nevertheless, by as early as Week 4, students were complaining
about the amount ofreading involved: 'The biggest dislike about the markup is number of
page. Does it have to be that long every week? Hmmm .. shorter markup would be much nicer
and appreciated' (Subject 61 ). One student commented on the level of work involved
compared to other units, arguing, 'I also felt that the work load was too much, taking into
account that all my other classes also have weekly assignments and at some point I was also
meant to be working towards my first assignments' (Subject 18).
The issue ofthe amount of reading appears to be a combination ofdifficulty, and sheer length:
Reading 3 covered topics that were somewhat familiar to students and
therefore, it was easier to comment on and distinguish between what they agree
and what they do not agree on. In contrast, although very important, reading 4
was long, tiresome, and by page 13, there was too much new information. Its
use was therefore not as beneficial as if topics had been introduced first and
related in greater detail, perhaps a later week. (Subject 122)
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To a certain extent, the way in which students used Mark-UP itself appeared to contribute to
the effort involved, particularly where users read from the screen rather than printed out the
hard copy article. One student stated, 'The amount of pages to read on markup can be too
much, reading and skimming 23 pages from a laptop screen or 15 inch monitor can be very
testing' (Subject 35).
Some initial difficulties with the reading process were related to the fact that the product made
use of readings from multiple sources rather than a single text. Firstly this led to some
repetition between readings, one student commenting, 'Yes, I also think that the readings in
some cases are a bit much to read on screen. However, I think that if the readings were cut
down and sifted through a bit more it would not be as much of a problem as there is often
repetitive information within the readings that is unnecessary' (Subject 96).
Unsurprisingly, the readings that caused the most difficulty within the first few weeks were
the ones that were from academic journals rather than websites or text books:
The content of the reading itselfrequires concentration in reading and
understanding it, especially week 1 and 4. In my opinion, students who already
have multimedia background will find the reading challenging, however for
students who start from zero, it will require much more effort to understand the
reading (Subject 28).
Of course, reading comprehension is a major focus of this product and it does need to be
challenging. The issue is to balance the level of challenge with the readings and to ensure they
and the activities are relevant to learners' needs. The implementation of this appeared to be
moderately successful:
The readings are often in too much depth, and too complicated as compared to
the lectures, yet through layered information within them it is possible to follow
them. I feel have found it a bit easier than others to follow some of the concepts
in the readings of mark-up due to the 2 years of secondary education I studied
here at ECU I think without it I would have had less knowledge to build upon,
and would have found these reading much more complicated A plus of mark
up is its clearly defined weekly concepts. Each week is focused on a totally
different topic, while being consistent and relevant to the unit subject matter
(Subject 7).
This was not true for all students, however. One student complained:
'The rather large weekly workload is beginning to take its toll, people are
unsure how much is too much (or not enough) with no clear guidelines on how
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much work is actually expected. Regardless, it is a good activity, that just needs
a little more variety and clarity each week (Subject 7).
This raises the issue of the activities based around the readings and the application of the
concepts within them. Many students responded positively to the activities, with statements
such as, 'the prescribed activities are varied and this keeps the courseware interesting,'
(Subject 93) and, 'the weekly activities are good although they are time intensive' (Subject
101).
It was generally acknowledged that doing the activities was a necessary component of the
learning process, one student admitting, 'If there were not any activities then students would
just read the readings without really thinking about them, but by having activities students
must invest time and effort to answer them and therefore have a greater understanding of the
readings' (Subject 83).
Subject 7's comment about a lack of guidelines within activities was not typical. The
statement about the clarity of the activities received a generally positive response.
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Figure 5.14: Subjects' understanding of expectations

The large number of neutral responses shown in Figure 5.14 does indicate some uncertainty
though. One student commented, 'most of the activities are fairly simple and easy to
understand however summarising 10-25 pages in an expected 300 words is not really
reasonable unless you require point form' (Subject 57). While design problems had an
expectation of approximately 300 words, this was the only reading activity which had a word
limit. Two other students commented on not knowing exactly how much to write for each
activity.
Overall, the level of work within this implementation of Mark-UP appeared to be a major
influence in users' response to the system. In the final survey question which asked for
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improvements to the system, one common thread was related to reducing the workload ofthe
environment by using shorter readings, and having activities only once every two weeks
rather than weekly. One student suggested, 'Shorter reading could make student more willing
to read the reading, hence more indepth thinking and learning could be done.' Another also
suggested not using Mark-UP towards the end ofthe semester when students are at their
busiest. Only one student suggested Mark-UP should be made 'harder'.
One can conclude that the very implementation ofMark-UP itselfcreated an expectation of
effort to which students were not accustomed. What was considered an expected level of
activity for reading course materials and applying concepts within them proved to be more
than students would normally do. This therefore contributed to an impression among subjects
ofMark-UP as an onerous environment.

5.1.4.2 Other issues in course design

Overall students accepted the instructional design implemented within Mark-UP beyond its
obvious expectation ofa greater amount of work than they were accustomed too. There were
few other comments made about the actual activities and readings within Mark-UP and it
appears that the structure ofthe course was readily apparent, Subject 66 observing, 'The
readings themselves are well structured, making them logical and easy to follow and the
content is very informative.' Another student acknowledged, 'Organisation ofcontent topics,
readings and weekly activities are very well organised' (Subject 56).
Some problems with structure are inevitable. For example, the structure within a reading is
outside of the control of the designer beyond its basic selection. Some students had issues
with the actual information design ofreadings, one commenting:
The Mark-UP reading is just a long piece of writing that doesn't seem to be
organised or structured. To achieve this a table of contents or index would be
helpful. On the point of the reading being a long piece of writing, it also doesn't
seem to take advantage of any of the benefits of the online interactive
environment, particularly in regards to the use of hyper-Iinking or hypertext
(Subject 34).

The flexibility ofthe course design caused concern for some subjects. The initially high level
ofstructure and limited choice giving way to a more flexible approach elicited mixed
feedback. Some subjects did not like to be locked into a weekly process, while others felt a
little lost when the safety net ofsingle prescribed reading activities were removed. This aspect
impacts strongly on the self-regulatory potential ofthe environment and will be discussed in
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conjunction with those research questions. Nevertheless, one aspect of flexibility is worth
noting here. Mark-UP was made available to subjects in a staged process. Some ofthe tools
were still being refined, which meant at times that a Mark-UP activity was made available
only a week or two before it was due. This was constraining for one student, who claimed, 'I
think we should have the links to the next few weeks at least, that way we can work ahead and
ifwe get the chance to do the reading and understand it well then during the lectures and tutes
we can already have a good understanding ofwhat we are learning!' (Subject 96). Another
student, however, valued accessing the materials when they were most relevant, having
'gained prior knowledge of these concepts through previous multimedia units and the weekly
lectures prior to each mark up reading' (Subject 78). Still another advocated its value as a
complete replacement for any form offace to face learning. Ultimately, there appeared to be
some difference of opinion in the way the course was structured, but this was an issue relating
to individual expectations and preferences rather than objective measures ofwhat is effective
learning. Such issues will be examined in more detail through an exploration in the next
chapter ofindividuals' approaches to managing their own learning.

5.1.5 A summary of how factors inherent in the design and implementation of
Mark-UP affected its use
Overall, Mark-UP appeared to have been a successful environment in terms of its useability
and instructional design, though it is clear that a further iteration of design and
implementation will strengthen these aspects ofthe product. A significant amount of
negativity was directed towards the workload within Mark-UP. While the regular and strategic
reading ofarticles had always been an expectation of this course, this was obviously an
unrealistic one in terms of students' expectations ofunits such as this. However nearly all
students persevered with the workload, and this was undoubtedly a contributing factor to the
value ofMark-UP as a learning environment. Therefore a balance was required to ensure an
adequate breadth and depth of activity within Mark-UP while maintaining a manageable and
realistic expectation of work.
There were few issues with the instructional design ofthe environment, although some
consideration needed to be given to the type and difficulty ofreadings to ensure an
appropriate level ofchallenge for students. While the scaffolded nature ofthe implementation
ofMark-UP tools proved to be a minor problem for some ofthe more self-regulating students,
the product was still viewed as flexible enough to accommodate most subjects' needs.
Mark-UP's lean design proved to be successful with students. Awkward features ofthe
interface, such as its management ofwindows and use ofgraphical elements needed
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refinement however. Students struggled with these problems at first, though familiarity with
the product and the consistent use of such features enab Jed them to overcome the high initial
cognitive load. The product has a high bandwidth requirement, and this will remain true.
While manageable through a dial-up connection, Mark-UP is best used within a higher
capacity environment.
The results suggest were no obvious 'holes' in Mark-UP with regard to its useability. Students
used all of the tools available without any major difficulties. On the whole, the most
successful aspects of Mark-UP were the tools that allowed learners to apply their
understandings to specific design tasks or problems. However, the level of demonstrated
comfort with the tools associated with reading strategies also supports the conclusion that
Mark-UP was a conducive environment for the application of reading comprehension
strategies.
This fi rst section has focused on the factors inherent within Mark-UP that affected its use. As
well as the product itself, however, the manner in which it was implemented was a necessary
factor to consider in evaluating Mark-UP's potential as environment to support the self
monitoring processes inherent in cognitive self-regulation. These factors external to the
product include the subjects' backgrounds with regard to study, their comfort with
technology, and ability to manage their time and motivation. Also, issues beyond the students'
control will have affected their experience with the product. These include their access to
technology as well as the supportiveness of their social environments. The next two sections
examine how subjects' backgrounds and the external environment were found to contribute to
their experiences with Mark-UP.

5.2 Research Question Two: What factors inherent in subjects'
backgrounds affect their use of the Mark-U P environment
The concept of individual difference is one that remains a contentious one within the field of
learning design. The idea of ' learning styles' in particular, is open to critique on the bases of a
Jack of a clear definition of the term, a paucity of valid and reliable means of measurement of
the concept, as well as difficulty in identifying the relevant characteristics of learners and
instructional settings that impact on learning (Curry, 1 990). However, understanding subjects'
backgrounds with regard to their orientation towards learning, their previous experiences, and
how these influence their level of comfort and use of Mark-UP was necessary to develop a
clear understanding of how the product supported their cognition. This second research
question was explored through an examination of two aspects. The first part examined
subjects' backgrounds with regard to previous studies, and explored the affective components
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·of subjects' self-regulation, specifically their level of self-concept, motivation, and use of
volitional strategies and how these impacted on their use of Mark-UP. The second part
explored subjects' prior experiences with technology to see if this enhanced or inhibited their
use of the product.

5.2.1 Subjects' self-perceptions on affective di mensions of self-regulation
As has been demonstrated, self-regulation is a concept that exists as the interplay between
affective and cognitive factors. While the cognitive aspects of self-regulation formed the main
focus of this study, and are discussed at length in the next chapter, learners' perceived levels
of self-concept, motivation, and volitional control are likely to impact greatly on their use of
tools such as Mark-UP.
Questions relating to volitional self-regulation were asked of the students near the beginning
of semester to enable these factors to be understood. These questions addressed the main
components of volitional self-regulation: self-concept; motivation; and the use of volitional
control strategies. Results are presented in table form, usually as averages responses.
Weighted results are also shown to provide an overall response to the concept, taking into
account the negative or positive nature of each statement. Negative items are shown in the
following tables in italics.
The results suggest subjects generally found studying made them feel good about themselves
(Table 5.3). However, many indicated they were uncomfortable giving opinions in class, an
important issue to consider since Mark-UP required subjects to make annotations that were
visible to all students. They also indicated a tendency to blame themselves when they received
negative feedback, as well as concern about the risk of failure.
Table 5.3: Perceptions of self-concept: Survey 1
Statement

Mean Survey 1

I worry about failing my units

3.93

I tend to blame myself when I receive negative feedback on assignments

3.44

Giving an opinion in class is a nerve-wracking experience

3.11

Studying makes me feel good about myself

3.08

Overall level of perceived self-concept (weighted average)

2.62

Scale: 5 strongly egree, 4 agree, 3 neutral, 2 disagree, 1 strongly disagree

The subjects showed themselves to be optimistic overall about their studies but the high
agreement to the negative comment 'I worry about failing my units' shows a certain defensive
pessimism was present. It is clear that many students did not feel confident of their abilities
and were concerned about how they may appear to others.
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As the central process that underpins self-concept and activates volitional control strategies,
subjects' levels of motivation are an important gauge of their overall ability to regulate their
effort. The subjects in this study proved to be generally lacking in motivation; in particular
they reported perceiving difficulty in studying subjects they do not enjoy (Table 5.4). Given
the compulsory nature of the unit in Interface and Information Design in which Mark-UP was
implemented, such negativity would have proved to be a barrier for some students.
Tab le 5.4: Se lf-perceptions of motivation : Survey 1
Statement

Mean Survey 1

It is hard for me to find the motivation to begin studying

3.53

I tend to give up when study is difficult

2.75

I find it difficult to study subjects I don't enjoy

4.14

Overall level of perceived motivation (weighted average)

2.61

Scale: 5 strongly agree, 4 agree, 3 neutrel, 2 disagree, 1 strongly disagree

Subjects also expressed difficulty in finding the motivation to begin studying (Table 5.4).
Once started, however, they appeared to have a reasonable level of perseverance, as evidenced
by the somewhat lower level of agreement to the statement regarding giving up (2.75
compared to 3 .53). This would suggest that subjects felt the need to maintain focus on their
work and could effectively manage that, despite an overall low level of motivation to learn
subjects that are not intrinsically enjoyable.
This ability to maintain effort despite poor motivation can be seen in Table 5.5. It is clear that
many subjects perceived themselves to have existing volitional control strategies:
Table 5.5: Reported volitional cont rol: Survey 1
Statement
It is important for me to work my way through course readings even when they
are uninteresting

Mean Survey 1
3.67

I avoid other activities when I need to study

3.11

I work best when I set myself specific lengths of time to study and stick with them

3.08

Giving myself rewards is a useful way of maintaining effort when I study

3.33

Overall level of perceived volitional control (weighted average)

3.30

Scale: 5 strongly agree, 4 agree, 3 neutral, 2 disagree, 1 strongly disagree

In particular, the mean of 3.67 for the statement about working through uninteresting course
readings indicated subjects felt it important to apply volitional control to course readings
(Table 5.5). However, to say that you value something is not the same as actually doing it.
When questioned about what strategies they employed, subjects' responses were more muted.
This is understandable given the fact that students may effectively exercise volitional control
while using only a subset of all the strategies available. On the whole, though, there was a
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general sense of agreement to all of the strategies named in the survey, particularly for the
strategy of self-reward. The general positive agreement shows subjects used an array of
techniques to maintain effort.
In conclusion it appears that subjects generally had a low sense of self-concept and
motivation. However, after at least 12 years of formal schooling it is not surprising that some
volitional control strategies may have been developed. Nevertheless, it would suggest that
many students were not positively oriented towards learning: that it is a chore, with which
they have developed methods of dealing, rather than an intrinsically enjoyable and rewarding
process. This generally low level of volitional self-regulation must be taken into account when
further exploring the self-monitoring processes in which subjects engage. One cannot claim
that these students had a strong sense of self-worth. Despite 'hoping for the best' in their
studies, a strong ' fear for the worst' and low level of intrinsic motivation will inevitably have
impacted on their activity within Mark-UP.

5.2.2 Previ ous experiences with technol ogy
In an informational processing model of learning, a major area of focus is the existing skills
that students bring with them, particularly where learners are engaged in activities which
require a capacity for self-regulation, such as on-line distance education (Miltiadou &
Savenye, 2003). New information is learned through a process of framing it with existing
understandings of the world. In the use of technology, prior experience has proven to be a
contributing factor to students' attitudes to and acceptance of computer aided instruction
(Mitra & Hullet, 1997). As part of the exploration of subjects' use of Mark-UP it was
important to ascertain subjects' comfort with the technology and draw conclusions about the
extent to which this would have impacted on their experiences.
The overwhelming majority of subjects in this study were students of Computer Science,
Software Engineering, or Interactive Multimedia, which created a strong expectation for
positive experience and comfort with technology. The findings were consistent with this
expectation. Table 5.6 shows that while there was some negativity towards the concepts of
using Apple Macs and reading off screen (averages 2.95 and 3.38 respectively), all other
statements about technology contained within the first survey demonstrated a strong level of
comfort (4.40 to 4.59).

Chapter 5: Use of Mark-UP to Annotate Readings and Solve Problems

Page 1 44

Table 5.6: Reported comfort with technology
Mean Response

Statement
I don't like using Apple Mac computers

2.95

Reading off a computer screen is uncomfortable for me

3.38

I am comfortable with using technology

4.44

I am familiar with using an Internet web browser

4.59

I classify myself as a competent computer user

4.40

Weighted Average

3.82

Scale: 5 strongly agree, 4 agree, 3 neutral, 2 disagree, 1 strongly disagree

The strength of this support can best be seen when the frequency of responses for all items for
this dimension results are collated, factoring in the nature of the response (positive or negative
indication of comfort with technology).
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Figure 5.15: Reported comfort with technology

The large ratio in Figure 5J5 (4.57) can be attributed in part to the overwhelmingly positive
response to the statement about familiarity with a web browser (no disagreements, and only
three neutral responses). However, while subjects were strongly disposed to technology, their
discomfort with Apple Macs had the potential to limit outcomes, especially when considering
the fact that the Mark-UP was implemented in an Apple Mac environment. Given the
technological basis of the subjects' studies, it is over-stating the point to claim that they had
an inability to work with this platform. Instead, the discomfort can be attributed to a
predisposition towards alternative operating systems and a subjective preference. The
discomfort of reading from a screen was anticipated and would probably an issue for all users
regardless of their technological background. Overall, one can conclude that the users of
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Mark-UP did not have a negative bias towards the use of technology. Nevertheless, requiring
students to read from the screen, as well as the configuration of the university computer
laboratories, may have been a factor that negatively influenced users' experiences with the
product.

5.2.3 Concl usions about the i m pact of subjects' backgrou nds on thei r use of
Mark-UP
The strong positive support for perceived comfort makes it safe to discount subjects' prior
experiences with technology as a maj or influence in the implementation of Mark-UP. What
this does raise, however, is the question of how subjects who had little previous exposure to
technology would experience the product. Subjects had already shown a strong level of
critique of the system, as well as an ability to demonstrate strategies for 'working around'
issues in the interface. Learners with less technological experience are unlikely to develop
these strategies with the same facility. While failing to specifically define 'people' (Puetz,
2000) argued 30-40% of people actively resistant to new technologies, which makes the
design issues identified in the previous section become even more urgent.
Another feature of this subject group was their overall low level of volitional self-regulation.
While subjects were able to claim some strategies for maintaining effort in their studies, their
general lack of motivation and overall lack of self-confidence make this an important fact to
bear in mind when examining the nature of activity within Mark-UP. Fear of failure and
inability to orient themselves to activities that are not intrinsically motivating will affect
students' abilities to accurately monitor their performance and articulate their understandings
within the Mark-UP system. Thus, further investigation of the affective components of self
regulation was warranted when exploring the self-monitoring processes in which students
engaged during the implementation of the product.

5.3 Research Question Three : What external environmental factors
affect the use of Mark-U P?
So far, factors relating to the design and implementation of Mark-UP as well as relevant
issues relating to subjects' backgrounds have been reported. The model of self-regulation that
informed this research, however, identified both internal and external components. As well as
subjects' own perceptions of themselves and their backgrounds, issues relating to the learners'
environment that may have influenced their use of the product required investigation. This
final stage involved an exploration of the quality and level of access to technology, as well as
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social and environmental impacts on the level and quality of time that could be given to the
use of Mark-UP .

5.3.1 Access to technology
An issue beyond individuals' experiences and comfort with technology is the actual access
and availability of the technology required to use Mark-UP. Information was gathered from
students at the beginning of the semester to enable conclusions to be drawn about the
availability of adequate technology to run Mark-UP from home or work (Table 5.7).
Table 5.7: S u bjects' reported access to technology
Statement

Mean Response

I have a good computer set-up at home

3.93

I have a good Internet connection at home

3.60

I have regular access to the Internet at home

4.21

I have regular access to the Internet at work

3.22

Overall level of access to technology (weighted average)

3.74

As Table 5 .7 shows, most subjects had little problem accessing the technology required to run
Mark-UP. This is reinforced by the ratio of agreement to disagreement presented in Figure
5 .16. It is clear, however that at least some subjects were dissatisfied with their level of access
to technology, evidenced by the greater number of responses that disagreed rather than were
neutral to the statements regarding access in Table 5.7 .
Agreement

Reported access to technology

Disagreement
Ratio of Agree/Disagree

21 7
58
3.74

I
,o

20

Se:rlesl ,

so
18

,o

60

37

BO

120

100

109

SA
108

Numtar of r•1ponH•

Figure 5.1 6: S u bjects' reported access to technology

Most subjects had regular access to the Internet at home and it can be assumed therefore that
many students would potentially have used Mark-UP at home . Exploring the nature of current
Internet access further, the Australian Bureau of Statistics reports that in September 2003, the
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number of lnternet subscribers was 5,2 1 1 ,000. Of these, 4,5 1 6,000 were household
subscribers. 499.000 of these households had non dial-up access, marking a 53% increase
from the previous 6 months, and being the first time the level of dial-up access has fallen
below 90% (AusStats - 8153. 0 Internet Activity, Australia, 2003). This would suggest a strong
move towards broadband access. However, the vast majority of current users of Mark-UP
would be connecting to the system via a 56k modem if accessing it from home. When
considering comments made about bandwidth requirements of Mark-UP it is clear that many
users attempted accessing the environment in this mode but with only limited success. Of less
concern is the quality of subjects' computers themselves. Most had a good computer set-up at
home, which allows one to conclude that limited connection speed was a bigger factor in
subjects' experiences with Mark-UP from home rather than the power of their home computer
systems.

5.3.2 Social envi ronmental
It is tempting for learning designers to assume that their course is the most important thing in
students' lives. The reality is that most students pursue several units of study per semester and
of the 1 2 subjects interviewed after the implementation of Mark-UP, most also had part-time
work to manage along with their studies. Deakin University' s counselling service is one of the
many that have recognised the need to help students to be able to balance study with
relationships and personal responsibilities, claiming, 'all of your relationships, for good or
bad, affect every facet of your life, including university' (Deakin University Counselling
Service, 2003). Information was sought from subjects about whether their lives outside of the
university impacted on their studies to explore how this may have affected their use of Mark
UP.
Overall, students claimed to have a conducive environment for study at home, though it is
clear that their coursework does suffer as a result of their social lives and other
responsibilities. Table 5 .8 demonstrates that while their social lives impacted on their study,
subjects were better able to manage this than external responsibilities such as work or family
commitments.
Table 5.8: Social i nfl uences reported by s u bjects

Statement

Mean Response

I have difficulty fitting my study in with my other responsibilities

3.09

My social life interferes with my course work

2.88

I have a conducive environment in which to study at home

3.48

Overall level of supportiveness of social environment (weighted average)

3.1 7
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Taken as a whole, the external environment was not a major factor one way or another. The
mild overall agreement to the supportiveness of the environment shown is even less
compelling when the large number of neutral responses is taken into account, leading to an
overall ratio between agreement and disagreement of only 1.68 (Figure 5.17).
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These results suggest strongly that the social environment was not a major influence with this
group of subjects in terms of their ability to manage it in conjunction with the requirements of
Mark-UP. However, it does act as a reminder that such activity is just one of the
responsibilities that contemporary students have to accommodate.

5.4 Conclusions about how the design and implementation of
Mark-U P affected its use
This chapter has explored the perceived utility of Mark-UP in terms of useability and course
design, taking into account the nature of the subject group and the manner in which the
product was implemented. The study has revealed that Mark-UP generally worked
successfully throughout the semester with regard to its technical stability and design features.
Initial problems such as a coding error and session time-outs created some negativity towards
the product though subjects were able to overcome this insecurity as they started using it. The
majority of subjects were also able to accommodate some design features that impacted
negatively on ease of use relating both to the interface and graphical design of the product as
well as issues with its implementation into the existing courseware management system.
Problems relating to icons, pop-up windows and a lack of help for formatting text are issues
that can be improved in future iterations of the product.
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Mark-UP proved to be sluggish through dial-up connections, and this is an aspect of the
product that is difficult to amend. Ultimately, as Internet bandwidth increases, the
requirements of the product will be better accommodated, but it did impact negatively on
those subjects who tried to use Mark-UP from home.
There were few issues with the course design except for one major problem relating to the
level of activity within Mark-UP. It placed students in a mode of study that had much greater
expectations of effort than they were previously accustomed to. There are two sides to this
issue. On one hand, it led to some negative perceptions of the product in terms of it being a
'chore'. On the other it is clear that the consistent level of work across all of the tools and
activities within Mark-UP meant that students were actively engaged in their learning;
possibly more than if readings were set without any specified activity around them.
It must be noted that this group of subjects were tending to lack motivation for study,
particularly of units that they did not find intrinsically enjoyable, and this overall lack of
reported volitional self-regulation was likely to impact on the quality of the work that was
created with Mark-UP. Nevertheless, their backgrounds demonstrated an overall positive
orientation to the use of technology that would have helped them to overcome some of the
problems with Mark-UP's interface. Overall Mark-UP created some barriers for students in
reading academic texts; however it also afforded subjects the opportunity to participate in
complex types of activities around the readings, findings that appeared to form a sound basis
for the exploration of the types of self-monitoring that subjects engaged in as learners which
was to follow.
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Exploring the Forms of Self-Monitoring that
Take Place when Students Use Mark-UP as
an Environment to Support Cognitive Self
Regulation

This chapter reports on the second aim of this study, specifically an exploration of how
subjects' use of the Mark-UP environment helped to promote the metacognitive processes
inherent in cognitive self-regulation.
Metacognitive skills 'enable people to apply interactive reflection to their actions and reaction
and to obtain continuous feedback' (Al-Hilawani, 2003, p. 148). This process of self
monitoring is the 'hub' of self-regulation, and leads to 'self-reactions that assist students in
making increasingly accurate strategic calibrations in subsequent academic endeavours'
(Hubbard & Simpson, 2003, p. 63).
The main components of self-monitoring have previously been defined as planning,
monitoring and evaluation (Blakey & Spence, 1990). This chapter explores how subjects
engaged in each of these while using Mark-UP. Each concept was explored individually
through analysis of interviews with selected subjects, their Mark-UP portfolios, and the Mark
UP responses relating to specific questions and texts of the group as a whole. It could be
argued that the separation of planning, monitoring and evaluation is a somewhat arbitrary
division. After all, the strength of these processes is in the 'strategic calibrations' entailed
within them. They are interdependent, iterative, and may take place at a fine level of
granularity. Nevertheless, at specific stages throughout the semester subjects were asked to
make plans and evaluate their performance while using Mark-UP, which allowed for a
discrete analysis of the individual components. As with the previous research aim, this second
aim was explored through a number of discrete research questions as the focus of the enquiry:
Research Question 4: What were learners' previous experiences of learning metacognitively
Research Question 5 : How did Mark-UP support subjects' planning as a component of
metacognitive self-monitoring.
Research Question 6: How did Mark-UP support subjects' evaluation as a component of
metacognitive self-monitoring.
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Research Question 7: How did Mark-UP support subjects' monitoring as a component of
metacognitive self-monitoring.
Responses to these research questions have been organised in three chapters, each of which
discusses separately the discrete metacognitive components of self-monitoring.
This chapter presents findings about research questions 4 and 5 , which sought to explore
subjects' previous metacognitive experiences as well as how the Mark-UP environment
supported subjects' planning.

6.1 Research Question Four: What were learners' previous
experiences of learning metacognitively?
Before engaging in a detailed analysis of how subjects used Mark-UP as an environment to
support self-monitoring, it was important to develop a clear cognitive profile of the group. In
order to do this, data was sourced from a survey conducted near the beginning of the semester
and through interviews with 12 subjects conducted towards the end of semester. This data
enabled conclusions to be drawn about the metacognitive background of the subject group as
a whole. It also provided more detailed vignettes of individual subjects to create a basis for the
analysis of the self-monitoring processes they engaged in later in this chapter.
This exploration was conducted therefore from two angles:
•

a description of the interview subjects' backgrounds with regard to their prior
experiences operating metacognitively, as well as any experiences that may have
impacted positively or negatively on their use of Mark-UP; and

•

an exploration of the subject group as a whole to characterise their perceived
metacognition, self-monitoring, and cognitive strategy use.

These two approaches were then compared to draw conclusions about how the subjects were
oriented towards the self-monitoring they engaged in while using Mark-UP.

6.1 .1 Descri ption of i nterview s u bjects
At the beginning of the semester, students were requested to volunteer to be interviewed
towards the end of semester about how they used Mark-UP. As an incentive, they were
offered a free movie ticket. From 16 volunteers, 12 subjects, who provided a representative
distribution of gender and ethnicity, were selected for interview. Each interview lasted
approximately 45 minutes and questions were asked about their age, work and study
backgrounds, orientation towards reading both for leisure and learning, impressions of MarkChapter 6: Exploring the Forms of Self-Monitoring that Take Place
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UP as a product, perceptions of their learning within it, as well as any personal changes they
had perceived as a result of having used it (see Table 4.3).
The following pages focus on the subjects' backgrounds in terms of their previous
responsibilities and experiences in working and studying independently, their orientation
towards learning, and their impressions of Mark-UP and how they used it. Subjects'
expectations of their performance are also presented along with their actual final mark, scored
against the following criteria:

•

Fail 0-49%

•

Pass 50-59%

•

Credit 60-69%

•

Distinction 70-79%

•

High Distinction 80-100%

In order to provide a clear characterisation of each subject they are presented individually
before being discussed in terms of their metacognitive backgrounds. Subjects' names have
been changed to protect their identity.
6.1 . 1 . 1 Claire
Claire was a 23 year-old female and this was her first degree after having briefly started a
degree in psychology. Her work background consisted of working for a friend of her parents,
babysitting his children and doing clerical duties in his legal firm. She felt that this position
had a level of responsibility because she was in a position of trust in that, 'he knows or we
know exactly what's going on so I know and tell him what's when and where.' Claire did not
see herself as a good student in the unit, primarily because she felt she did not put in the effort
that was required. She disclosed a background of attention deficit disorder without
hyperactivity; she was a good student generally but had a tendency to be 'dreamy'. This was
not diagnosed until quite late in high school. She felt this contributed to a general
disinclination for reading. Claire did not read for leisure, claiming, 'I'm more right brained
which is more visual rather than left so comprehension to me is a real pain.' She had learned
to cope with reading for learning by keeping 'busy', having difficulty in applying herself to
work unless she had 'a target; then it's a bit of a competition' for her. She was aiming for a
Distinction in the unit.
Claire had a strong background in technology, though she did not describe herself as expert.
She accessed Mark-UP from home through a modem, finding the responsiveness of Mark-UP
sluggish but manageable. Her approach to using Mark-UP was primarily to print the readings
out rather than read them from the screen, using highlighting as a strategy to maintain focus.
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Her preference was to think about the readings and write down her ideas before posting to the
system. If Mark-UP were not around, she described her main learning strategy as looking at
ways to apply material to something, stating, 'I've got to have something to relate to. If I can't
relate it then I can't really remember it.' Mark-UP was not confusing for her: 'It's pretty basic
and straightforward because it's all in front of you like you can see how it's going to link and
where it's going to go'. Nevertheless when asked if she enjoyed it, she was ambivalent,
claiming 'at times it had its moments . . . I did enjoy the activities,' but 'I didn't like the
commenting that much because it was more of a chore'.
Final Mark - 68 Credit
6.1 .1 .2 Craig

Craig, a 19 year-old male student of ECU's Bachelor of Communications, had a limited
background with regard to work and study. He had just completed his first paid multimedia
work, which made him ' cynical' and ' bitter' because of what Craig perceived as a 'really
shady' client who failed to meet up to his responsibilities. Other than that Craig did not feel
that his experiences had affected his approach as a student. He admitted that he'd 'never been
a great studier', that towards the end of the unit he was 'completely disorganised' and was
amazed he had completed the main assignment, acknowledging, 'I have an irresponsible habit,
it's my right and . . . yeah hopefully I'll grow out of (it) one of these days. ' He did not
describe himself as very success-oriented: 'I want to pass, does that count?' He was aiming
for a Credit or Distinction but that was not 'striving to achieve'. Craig's approach to reading
for learning was mainly to just read and occasionally summarise points. He stated he did not
have difficulty in reading for learning though he did find some of the readings 'a bit dry' and
abstract. He read 191h century crime fiction for leisure.
Technology was not an obstacle for Craig. He explained the specifications of his up-to-date
computer system, demonstrating a sound knowledge of the equipment. Generally he used
Mark-UP from the labs but would use it from time to time from home, and found no difficulty
with the speed through a dial-up connection. He alternated between reading from the screen
and printing the readings out but mentioned he would have preferred to have had a printed
reader he could purchase. He also varied in his approach between typing his response directly
into the system and preparing in advance depending on the level of difficulty. Overall he did
not enjoy Mark-UP. He found the useability 'tolerable', and it always worked for him, but
mentioned the page navigation as a weakness of the system. He found summarising useful,
but did not like annotation. He believed 'it would vary from individual to individual' in terms
of usefulness, but he was 'pretty much in there making annotations for the hell of it'.
Final Mark - 63 Credit
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6. 1 . 1 .3 Dea n
Dean, a 20 year-old student in the Bachelor o f Science (Software Engineering), was
undertaking his first degree while doing part-time work as a computer technician. He did not
describe his background as one which has required a high level of responsibility, stating, 'I
have to fix (computers) one at a time, make sure they're fixed properly, but other than that I
just fix things' though he did say he was starting to be given more responsibilities such as
checking stock and explaining procedures to new staff. He did not see himself as a good
student in the unit, admitting he was 'lazy' though he tended to perform better when he had to
complete group work because of the responsibility required. On the whole, though, he was not
very success-oriented: 'I aim for a pass and if I get better then I surprise myself'. He was
hoping for a Credit in this unit but was probably 'borderline or something'. Dean was not an
avid reader, claiming that while he used to read, ' I just got lazy somewhere between now and
two minutes.. five hours .. a couple of years ago, a long time ago.' He only read non-fiction
and did not really enjoy reading for learning, particularly when they 'start using big words and
then you have to start figuring out what the word is. '
He reported a strong level of confidence in his use of technology. His computer was over two
years old and he shared a dial-up connection to the Internet with his family, so mostly
accessed Mark-UP from the computer labs. He did not prepare his Mark-UP responses in
advance: ' I j ust did it directly within the tool. I'm not organised enough to do it separately.'
He alternated between printing and reading directly from the screen depending on his 'mood'.
Dean was unable to describe any strategies he used for reading before the use of Mark-UP
beyond stating that in studying, 'I just read. It's Lazy.' When asked if he enjoyed Mark-UP,
Dean was quite positive, enthusing, 'we could give our own views and see what people
thought of our views'. While he noted an initial problem with the use of arrowheads
containing some hidden information, for the most part he found it easy to use, that it was
'good all round. I could do it at home ... I could do it here'.
Final Mark - 53 Pass
6.1 . 1 .4 Bel i nda
Belinda was a 48 year-old student of the Bachelor of Communications. Originally from the
USA, she had previously conducted a year of pre-medical studies, but did not proceed with it,
having had difficulty with organic chemistry and deciding she did not want to be a doctor. Her
background contained a broad mix of studies and work experience, as well as parenting, all of
which she felt had given her a strong foundation for working independently. Finding herself
recently divorced and with a boy in his late teens, she decided to return to study to enhance
her employability. Belinda was very success-oriented. She felt she would only be awarded a
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distinction in the unit because of a poor performance in Mark-UP in the second part of the
semester. After having received a mark of 9.5 on 10 for her partly completed portfolio, she
reduced her effort on the reading activities as an act of 'childish defiance' because she found
them not to be useful, describing them instead as 'busy work'. Belinda was an avid reader
despite being dyslexic. She was keen science fiction fan, but also enjoyed reading about
technical matters, and was currently reading a book about the scripting language PHP. She felt
she had good existing reading strategies.
As has been shown, her attitude to Mark-UP was quite negative. This was more because of a
feeling that it was unnecessary for her than because of problems with the system. She had
twelve years of experience with computers and had previously worked as a service
administrator for an Apple Computer distributor. Belinda used the Internet for research as
well as chat, and had a network of computers at home. These shared a single dial-up
connection to the Internet however, and she found using Mark-Up from home unfeasible
when her family were also on-line. She did most of her initial reading off line, printing and
annotating the readings by hand. She felt posting to Mark-UP was duplication of work already
done. Even without Mark-UP, Belinda did not make much use of technology to help her
reading, preferring the spontaneity of writing longhand and finding Microsoft Word 'not
people friendly - it tries to correct misspelling, grammar . . . I get more frustrated with Word
than I do just writing things out'.
Final Mark - 74 Distinction
6.1 .1 .5 Yvette
A 22 year-old female, Yvette was a student of Computer and Information Technology; her
first undergraduate degree. As well as studying she had experience teaching piano and
working as a supervisory sales representative for an insurance company. When quizzed
further it was discovered she had been a team leader in telemarketing, a role which she
described as quite responsible since she had to manage the team. She did not see this
experience as having any impact on her ability to study. She described herself as a good
student in the unit, though she didn't attend all sessions, was very success-oriented, and was
expecting to get a Distinction. Yvette read biographies and books about biological science for
pleasure, preferring factual material to fiction, but did not enjoy reading for learning, claiming
'if l had to learn it I would read it' but often chose not to read, preferring to learn on her 'own'
rather than reading. In courses where reading was compulsory her main strategy would be to
highlight, and make notes with the purpose of summarising, which she would then memorise.
Yvette's experience with Mark-UP was different from other students. She claimed that she
had difficulty accessing the product, and it was discovered that this reason was due to her
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being unenrolled from the university computer system for not paying her amenities and
services fee. This meant that she was unable to access the product in the second half of the
semester, but continued to do the activities off-line rather than fix her log-in problem. This
meant that she was mimicking the processes of posting, but without actually engaging with
other students, something she felt reluctant to do anyway, claiming 'I don't like giving out my
ideas 'cause they might take it.' She described herself as a highly competent computer user,
had access to adequate technology at home, but only connected through a dial-up connection.
Despite her failure to use Mark-UP later in the semester, Yvette enjoyed using Mark-UP and
claimed she would have liked to have carried on using it.
Final Mark - 62 Credit
6. 1 . 1 .6 Sylvia
Sylvia was a 20 year-old student from Singapore who had entered into the Bachelor of
Communications after completing a pre-university course. This was her first degree. She had a
small business back in Singapore in 'Cosplay', making costumes of characters in Japanese
'anime' cartoons (e.g. Sailor Moon) and organising corporate social events based upon this
theme. She credited this background with providing her with a work ethic and an ability to
manage several things at once. She saw herself as a good student in the unit and worked to get
good marks, but emphasised these goals were intrinsic, that she was hoping to achieve for
herself while acknowledging that there was a strong expectation for her to do well back home.
Sylvia contended she would hand something in late rather than submit an assignment that was
substandard but expected to get a Distinction or High Distinction in the unit. She was a keen
reader, particularly of motivational books and fantasy fiction, and contributed stories to a fan
fiction website. She was resistant to reading for learning initially, claiming to have been a
poor student in Singapore and was only now starting to feel confident in her abilities to read
for learning. She attributed her improved performance to the development of concept-mapping
strategies.
Sylvia had a strong background in technology, and had a recently configured laptop computer.
While she had a dial-up connection to the Internet at home which she found slow, she did not
suffer any of the time-out problems experienced by other students and it always worked for
her. Her approach to study was to print out the readings and prepare her responses in advance
before typing them into Mark-UP. Overall, Sylvia enjoyed Mark-UP, describing it as 'fun'
and despite finding the icons used in annotation a little confusing, found the Annotation tool
particularly useful, valuing the feedback of other students.
Final Mark - 64 Credit
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6.1 .1 .7 Frances

Frances was a 23 year-old student, studying her first degree - a Bachelor of Science in
Computer and Information Technology. She had a part-time job as an office cleaner and being
the most senior person at the workplace had some responsibilities such as managing keys and
so on. However, she did not see her work experience as contributing in any way to her
abilities to study. She saw herself as an average student and did not describe herself as
particularly oriented towards success, though she was hoping for a Distinction in this unit.
Frances read quite a lot, mainly biographies and magazines, but was not a good reader when it
came to study, claiming she had difficulty with long words and found academic reading
'boring'. In a previous unit which required reading journal articles each week, she had
purchased the book of readings but did not open it at all during the semester.
She described herself as a competent user of technology rather than highly skilled but spent a
lot of time on the Internet, and maintained a personal weblog for her friends back home in
Singapore. Frances' computer set up at home was not particularly powerful - a Pentium III
laptop running Microsoft Windows ME. However she had broadband Internet access at home,
which was where she completed all of her Mark-UP activities, finding the environment 'more
relaxed because you can read and then go and make a coffee or tea then eat in front of the
computer'. She had no difficulty with accessing the system or with its speed. While she
initially found the navigation system in Mark-UP confusing, Frances soon learnt to click the
'load' button to access pages and did not identify any other problems in its use. Her approach
to Mark-UP was to enter her work directly into the system rather than prepare in advance. If
readings were longer than approximately ten pages she would print the reading out; otherwise
she read directly from the screen. Frances was unable to identify any particular reading
strategy that she would have used if Mark-UP were not available, claiming ' I just normally
read them and try to understand them' and admitting, 'I normally read the lecture notes' rather
than set texts. Asked if she enjoyed Mark-UP, Frances said, 'very much . . . getting to read
what other people say and then whether they disagree or don't disagree . . . it was quite
interesting'.
Final Mark - 60 Credit
6.1 .1 .8 Jake

Jake was a 21 year-old student in the Bachelor of Science in Internet Computing. This was his
first degree, though he had a range of work experience, having worked as a supermarket
assistant and then a petrol station attendant. He described his current position as one of
responsibility since he was often the only one in charge of the station. However other than
providing him with the financial means to study, he did not see these experiences as
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contributing in any way. He felt he was a fair student, particularly in this unit where he had
contributed more than he normally did. Jake did not see himself as a keen reader for leisure.
While he read in high school, he got 'too busy' and now only read car magazines for pleasure.
However he felt he had good reading skills for learning claiming to read, 'pretty fast and I
retain quite a bit'. When asked how success-oriented he was, Jake admitted, 'I've had a bit of
a rough spot lately in terms of drive' but he felt this aspect was improving. Believing that he
had done quite well in the exam and understood a lot of the content that he would achieve a
mid Distinction in the unit, 'probably about 75 '.
Jake described himself as a competent user of technology. His home computer was 'real old'
and he did not have access to the Internet at home so completed all of his work in Mark-UP at
the university. He felt the performance of the system was very good within the labs and did
not have any difficulties accessing it or using it: ' I found it fairly simple . . . it's pretty easy to
use'. He did, however, get confused when all of the reading tools were made available in
Week 6, stating, ' I didn't realise that you only had to do whichever ones suited you. ' His
approach to using Mark-UP was to type his work directly into the system, though he would
frequently paste it into Word as well to spell check his submission. In the early part of the
semester, Jake printed the readings out, however he ran out of printing credits later in the
semester and resorted to reading directly off the screen. When asked what strategies he would
have used if Mark-UP were not there, he replied, 'probably none, probably gone through them
all at the end before the exams. ' He cited previous units where he would do the readings for
the first few weeks but would give up as he started getting into assignment work. Jake enjoyed
using Mark-UP for the most part ('it was pretty good') but felt his performance in it wasn't as
strong as it could have been as he had a tendency to fall behind.
Final Mark - 64 Credit
6.1 . 1 .9 Debbi e
A 23 year-old female, and student of the Bachelor of Science in Internet Computing, this was
Debbie's first degree, though she had started a degree in Interactive Multimedia at another
university after having completed a Diploma in this field at Technical College. Her reason for
transferring was because she did not find the degree challenging enough and there was too
much duplication with her existing skills. Debbie also had experience in developing on-line
courseware for technical colleges for two years. This had made her aware of a skills deficit,
which is what prompted her current studies. She felt her experiences had made her work
harder, as well as helped her to 'grow as a person intellectually'. She felt she was a good
student in the unit, though had fallen behind in her Mark-Up a little towards the end of the
semester. Debbie saw herself as 'a high achiever' and said she would be disappointed if she
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scored less than 75 % in the unit. She had recently taken up reading for pleasure after a gap of
several years with an aim to improve her vocabulary and cultural literacy. Stating that she was
'sensitive' to different writing styles, she preferred 'straightforward' types of texts to those
that were excessively ' wordy' though overall she did not feel herself to be a poor reader.
She was a highly skilled user of technology, but only had a limited computer set-up at home.
She described her home system as 'really buggy'. It caused lots of problems when trying to
access on-line materials with standard websites, so she did not use Mark-UP at home. Overall
she had no difficulty with the product, finding it easy to use. Her approach was to print
readings out and annotate them by hand before typing her response directly into the system.
She found it useful to transcribe her longhand responses as it gave her a further opportunity
for revision. If she did not have Mark-UP, Debbie jokingly said she would have failed, before
clarifying the statement by saying that the structure and assessment tied to Mark-UP provided
her with a goal to work towards. However, while she said she enjoyed using it, she did feel
that the actual strategies she used could have enabled her to do the readings off-line because
on the whole she preferred to summarise rather than annotate or contribute to forum
discussions, finding little value from others' comments.
Final Mark - 77 Distinction
6.1 . 1 .1 0 Brian
Brian was a 19 year-old male student of the Bachelor of Science in Software Engineering. He
had previously had some work experience within a local multimedia company but had not
been in any position of responsibility. Brian did not see these experiences as having made him
a better student. He felt he was a good student in the unit; that he did his work despite a
tendency to 'muck around' and ' make waves'. Asked if he was a success-oriented student,
Brian claimed he just wanted to pass, and would only gauge his performance in this unit as
somewhere between a pass and 'the bottom end of Distinctions'. While he read novels for
leisure, he said he did not enjoy reading, and if readings for study were 'too long and drawn
out' he would ' put them on the back burner'.
Brian described himself as a highly skilled user of technology. He had a powerful computer at
home, but only a dial-up connection to the Internet. He used Mark-UP from home sometimes,
finding it manageable but slow. He found Mark-UP personally easy to use given his
background but felt novice users might have found the number of pop-up windows confusing.
Brian did find Mark-UP's tendency to time-out frustrating, but when questioned
acknowledged he had not experienced this problem after the first few weeks. He preferred to
print readings out and annotate them by hand, and would then copy them directly into Mark-
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UP. The Annotation tool was his favourite and when asked if he enjoyed Mark-UP he said
that he did, 'because you are definitely gaining a benefit out of it'.
Final Mark - 62 Credit
6 . 1 . 1 . 1 1 Alan
Alan was a 32 year-old male who was originally from Malaysia but had been living in
Australia since he was a child. He had completed a technical diploma in computer
programming several years previously and was working as a computer technician. This role
involved dealing with clients, and analysing and developing network solutions. He felt these
experiences had enhanced his study skills by improving his ability to take responsibility for
his work and fulfil his commitments in group assignments. Alan saw himself as a good
student in the unit, was a hard worker and was generally success focused. While he was
hoping for a Distinction, Alan felt that his performance in using Mark-UP had trailed off
during the second part of semester due to competing assignments. Overall he was not an avid
reader but read when he 'got the time'. Reading for learning was not a major problem for him,
though he did find it hard to motivate himself to read articles that he did not find immediately
relevant.
He saw himself as a highly skilled user of technology. He had a 'basic' Pentium III laptop at
home that, while functional, was not particularly powerful, and he only had a dial-up
connection to the Internet. Nevertheless Alan completed most of his Mark-UP activities from
home, reading from and typing directly into the system. He found the system 'only
occasionally' too slow, attributing this lack of speed to his completing activities at a time
when the server would be particularly busy rather than actual size of the images and text he
was downloading. He did not feel any need to print the readings out, finding that 'more of a
hassle'. If he had not had Mark-UP he would have made his own notes about the main points
of readings and lectures and would have compiled them into a portfolio in a similar fashion to
what was available in Mark-UP. Overall he found Mark-UP easy to use, though he found the
navigation and pop-up windows confusing at first. He enjoyed using it in the first six weeks,
but found it very demanding later on in the semester when he was completing other units.
Final Mark - 69 Credit
6.1 . 1 . 1 2 Duncan
Duncan was a 22 year-old student in the Bachelor of Science in Software Engineering, having
previously been excluded from his degree in Computer Science after he failed the same unit
twice. He was working in telemarketing for the deaf society, and while he felt this position
was not a particularly responsible one, he credited it with requiring him to develop time
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management skills. He described himself as lacking in motivation and self-management skills
when he first attempted university but now saw himself as a 'pretty good' student, though he
did not feel that multimedia was his 'thing'. He did not claim to be very success-oriented,
saying he did not want to fail, but when questioned further acknowledged that he hoped to
maintain his Distinction average. He enjoyed reading novels, but did not specifically enjoy
reading for learning, though he could make himself do it.
Describing himself as 'pretty good' with technology, Duncan had a powerful computer at
home that ran the Linux operating system. Since he lived in student housing, he had a
broadband connection to the university's network and had no problems accessing Mark-UP,
claiming, 'Mark-UP was really good for me I could just make it really quick.' Despite his
confidence in the system he copied his responses into Mark-UP from a word processor 'just in
case'. Most of the time he would read directly from the screen, though he did print out
approximately three of the readings. He could not identify any specific reading strategy that
he would have used were Mark-UP not available ('I would read them. Yeah, that would be it
though'), and acknowledged that even that would probably have tailed off towards the end of
semester. On the whole he enjoyed Mark-UP but complained that there was a lot of work. He
noted a few issues with the interface such as the page navigator but felt they were 'not a big
deal'.
Final Mark - 84 High Distinction

6.1.1.13 Conclusions about interview subjects' backgrounds

It is evident that these subjects were diverse in terms of their backgrounds and prior
experiences in operating metacognitively. As well as representing an age gap from 19 to 48,
and three different courses of study, it is evident that Mark-UP was used in many different
ways and was also valued differently by the subjects. Table 6.1 summarises the background of
each student as well as an interpreted level of reading, technical, motivational, and overall
metacognitive attributes, scored on a three point scale: high; medium; and low. This
interpretation was based subjects' own statements about these as well as more objective
sources such as subjects' abilities to identify the strategies and processes they engage in while
using Mark-UP and reading texts. Their overall attitude towards Mark-UP is also presented
from positive, through neutral, to negative, where a positive attitude was demonstrated by a
stated enthusiasm for the product and keenness to work with it, a neutral attitude was
demonstrated by ambivalence or apathy, and where a negative attitude could be determined by
a subject's preference to use other ways of reading than through the Mark-UP system.
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Interview subjects' interpreted metacognitive levels
As Table 6.1 shows, interview subjects exhibited the full range of metacognitive levels. These
levels were interpreted according to three categories. Metacognitively high or strong subjects
showed self-awareness across all aspects of their lives. Those interpreted as medium or
moderate demonstrated some self-awareness but not in all instances or across all domains.
Those subjects interpreted as metacognitively weak or having a low level of metacognition on
the other hand tended to show little self-awareness or notable inaccuracies in their self
perceptions. Belinda, for example demonstrated a high level of existing metacognitive
awareness. She was older (48), had a broad range of life experiences and was success
oriented. She was able to clearly articulate the strategies that she used for reading and learning
and describe her use of Mark-UP in those terms. Claire and Debbie too appeared to
demonstrate a high level of awareness. Both being 23, they were a little older than some of the
other students. While Claire did not see herself as a good student in the unit, she was able to
describe in detail strategies for both volitional and cognitive self-regulation such as defining a
challenge for herself, looking for ways to apply her understandings and so on. Debbie too was
clearly aware of her own learning processes, having transferred to the degree because she
found her previous one lacked challenge for her. Of the males, Duncan was able to reflect
accurately on his performance. Like Debbie and Claire he had transferred from a previous
degree, although he indicated this was as a result of a poor previous performance. While he
was less able to define specific learning strategies than some of the other subjects, his
description of himself as an improved student was credible given a final mark that was the
best of all the interview subjects. Another one of the older students, Alan (32) had previous
work experience that required a level of self-regulation and was also able to predict his
performance quite accurately. In fact all of the above subjects were quite accurate in
predicting their final mark, correctly identifying or at least coming close to identifying their
final grade.
This could not be said for all subjects, however. Of the others there was a tendency to have
inflated expectations of their final grades. While subjects such as Craig, Brian and Dean had
little confidence in their abilities and hoped merely to pass, Frances and Jake expected over
70% but in the end received marks in the low 60s. Yvette claimed to be a good student,
although she had not sought to fix her university log-in account and admitted that she did not
attend class very regularly. In this case it was not surprising that she received a mark of 62%.
What was surprising was her expectation of a Distinction. Among the lower performing
subjects there appeared to be two general orientations towards learning. The first group,
including Dean and Brian, demonstrated particularly low levels of volitional self-regulation.
These admitted to being lazy students (Craig went to far as to describe himself as
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'irresponsible') and also failed to describe in any detail cognitive strategies that they typically
used for learning. The second group tended to be less accurate in terms of their ability to
gauge their own skills as learners. While Sylvia, for example, was able to describe an
approach to mind mapping that she had garnered from a book on the subject, she
demonstrated a tendency in the interview to misunderstand questions. When asked about the
work that she did in her final assignment, it also became clear that while she was doing work
that was interesting and innovative, it did not meet the requirements of the assignment.
Yvette's flawed self-perceptions came through when asked her attitude towards annotation.
Her reason for not using it was based upon her intellectual defensiveness, being unwilling to
share her ideas for fear that others would steal them. This was quite surprising given her
somewhat average overall performance.
One intriguing aspect of these interviews was that two of the subjects who were interpreted as
highly metacognitive on the basis of their age, ability to articulate their learning needs and
strategies, also identified themselves as having a learning disability. Both Belinda, who
claimed to be dyslexic, and Claire, who said she had attention deficit disorder, were capable of
articulating complex positions about themselves as learners. It would appear that they had
developed strong regulatory skills to accommodate these dysfunctions.
Interview subjects' interpreted reading levels
The interview subjects provided a mixed picture of their skills as readers. Table 6.1 shows that
in fact few of the subjects could be identified as having a high level of existing reading skills.
While Belinda claimed to be a strong reader despite her dyslexia, and both Debbie and Claire
described approaches that they used to assist their reading, others such as such as Yvette,
Alan, Francis, and Sylvia described difficulty in reading for learning. These latter students
tended to be the ones who reported inaccurate perceptions of themselves as learners too. This
proved to be a different characteristic to subjects such as Dean, Craig and Jake, who attributed
their poor reading mainly to a lack of motivation than a lack of skill. Nevertheless, most
subjects reported some difficulty with reading texts that were difficult to relate to practical
examples or were excessively theoretical.
Interview subjects' interpreted levels of technology skills
One area of consistency among subjects was their level of expertise in using technology. All
subjects described themselves as competent users, some highly skilled. This reinforces the
findings in the previous chapter that technology skills among subjects would have had little
negative impact on the use of Mark-UP. In using Mark-UP, few of the interview subjects
described any great difficulty with the product, though most were able to critique aspects of
its design. It appears most students were able to find a way to work effectively with it.
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Interview subjects' patterns of use with Mark-UP

While most subjects appeared to be competent users of technology, the approaches they took
to using Mark-UP were actually quite varied. Many, such as Claire, Belinda, and Debbie
printed readings out, annotated them and then copied their work into Mark-UP later. These
subjects were also able to describe strategies they would have used for reading were Mark-UP
not available and typically were the better students. However Duncan, who achieved the
strongest final result of all the interview subjects, argued that he would have done nothing
with the readings other than ' read them', entered his work directly into Mark-UP and printed
the readings out infrequently. This is more consistent with those interview subjects who
demonstrated lower volitional self-regulation such as Jake, Dean and Craig. While generally
the better students used existing strategies and then applied them to Mark-UP, this was not
true for all of them, and there was less consistency among the students who exhibited poor
volitional control or metacognition.
Interview subjects' attitudes towards Mark-UP

There appeared to be a clear pattern between how subjects used Mark-UP and their attitudes
towards the product. Table 6 . 1 shows that those subjects who could demonstrate a high level
of metacognition and had existing reading strategies generally found less value from Mark-UP
than those that did not. This was true for Debbie, Claire, and particularly Belinda who
resented the 'busy' work involved in Mark-UP. On the whole, the others enjoyed using the
product. Duncan again provided an atypical profile, being a strong achiever while finding the
use of Mark-UP generally useful. This may be somewhat tied to his acknowledgement of
having previously had poor motivation. Generally those who identified volition as an issue
were more neutral to the product, while those that could be identified as metacognitively
weaker (such as Frances and Brian) claimed to enjoy using it.
The role of interview subjects' backgrounds to the study

These findings suggested a range of issues that needed to be considered when exploring the
nature of subjects' activity within Mark-UP. In particular they emphasised the importance of
the affective components of self-regulation in contributing to subjects' experiences of the
product. It is evident that many subjects equated their level of performance with their ability
to maintain effort. It also drew into question the accuracy of subjects' perceptions of
themselves as learners. Some subj ects clearly saw themselves as quite able students and yet
made statements that were inconsistent with that, such as Yvette's view of herself as a good
student and her positive attitude towards Mark-UP, despite rarely having used it and having
poor attendance. These factors needed consideration when analysing the discourse within
Mark-UP to provide an accurate context for the work these subjects did in it.
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This also impacted on the ability to make comments about the subject group as a whole. The
breadth of diversity demonstrated among interview subjects has provided a means to qualify
the findings in the next section of this chapter exploring the reported existing metacognition,
self-monitoring processes and cognitive strategy use for the cohort of students studying the
unit.

6. 1 .2 An exploration of the broader subject group's perceived metacognition,
self-monitori ng, and cognitive strategy use
To provide a broader context and triangulation for the findings relating to interview subjects'
use of Mark-UP, some demographic information was sought as to how the subject group as a
whole originally saw themselves in terms of their perceived levels of metacognition, self
monitoring, and cognitive strategy use. Information was gathered from the survey conducted
at the beginning of the semester where they responded to statements that identified each of the
above components of cognitive self-regulation as well as a general ability to work and study
independently. 90 students in total responded to the survey. Subjects were required to indicate
their agreement with statements identifying concepts integral to cognitive self-regulation
using a 5 point Likert scale (1 for Strongly Disagree through to 5 for Strongly Agree). Each of
the three components of metacognition, self-monitoring and cognitive strategy use is
discussed in the following three sections, and then conclusions are drawn in light of their
overall responses to learning independently. Where items represented a negative indicator of
the metacognitive scale these are italicised in the tables.

6.1 .2.1 S u bj ects' perceived metacognition
Four statements were presented to students relating specifically to metacognitive concepts.
Overall, subjects perceived themselves to be operating at a metacognitive level, achieving an
average of 4.00 (Table 6.2).
Table 6 .2: Self-perceptions of metacognition: Su rvey 1
Statement
It is important for me to find ways of applying what I am studying to real

Mean Survey 1

settings

4.22

I find relating information to my own experiences valuable

4.02

I know how I learn best

3.70

I know what I am good at as well as the things I have difficulty with

4.07

Overall level of perceived motivation (average)

4.00

Scale: 5 strongly agree, 4 agree, 3 neutral, 2 disagrea, 1 strongly disagrea
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The results showed that subjects were strongest in their orientation towards the application of
metacognition to a to direct outcome of learning, with an average of 4.22 for the statement
addressing the need to apply learning to real settings (Table 6.2). This, combined with the
positive response to learners relating new information to previous experience, demonstrated a
strong focus on the application of metacognition to the completion of useful and personally
relevant tasks - a feature consistent with the practical nature of the multimedia course and the
overall focus of the university. It would appear that for this group of students, the concept of
metacognition was tied primarily to direct experience rather than perceived at a level of
abstraction. However, subjects perceived themselves to be metacognitive in a general sense
rather than when specifically tied to learning. Despite responding positively to the comment
about knowing what they were good at as well as their difficulties, they were more muted in
their response to the application of metacognition to their learning processes (average 3.70
compared to 4.07 - Table 6.2). It would appear, therefore, that subjects felt less confident in
their abilities to apply metacognition to a specific domain rather than responding to less
focused 'motherhood' statements about metacognition.
Figure 6.1 shows the aggregate of responses to all four questions identifying metacognition. ln
examining the concept of metacognition holistically, one can see that it was a salient
perception among subjects. The percentage of agreement compared to disagreement,
discounting neutral responses to the statements, was 95 .11 % - nearly 20 times more responses
agreeing to statements identifying metacognition than disagreeing (Figure 6.1).
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Figure 6.1: Reported metacognition: Survey 1

This high percentage indicated many subjects certainly perceived themselves to be
metacognitive. When unpacking this concept, however, the stronger response for the first and
final statements suggested that many subjects felt more comfortable with the idea of it linked
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to practice, or presented as a general concept rather than applied to a Jess familiar domain,
such as their understanding of themselves as learners.

6.1 .2.2 S u bjects' perceived self-monitori ng
As has already been discussed, metacognition is informed by the underpinning process of self
monitoring. Given the high level of overall perceived metacognition, it was not surprising that
the cohort of subjects in this study also perceived themselves to value self-monitoring
processes, evidenced by the overall positive agreement to the four statements identifying these
(Table 6.3):
Table 6.3: Self-perceptions of self-monito ring: S u rvey 1
Statement
It is useful for me to think about my studies before I go to class

Mean Survey 1
3.61

I compare what I've achieved in learning to what I planned to achieve

3.45

I find it useful to set myself goals for learning

3.5 7

I find it helpful to compare my ideas with other students to make sure I am on
the right track

4.1 1

Overall level of perceived self-monitoring (average)

3.69

Scale: 5 strongly agree, 4 agree, 3 neutral, 2 disagree, 1 strongly disagree

The majority of subjects appeared to be much more comfortable with self-monitoring when
gauged against an external reference point rather than their own expectations of themselves.
With an average agreement of 4. 1 1 for the statement addressing subjects' value of comparing
their ideas with others compared to an average of 3.45 to the statement exploring whether
subjects compare their achievements with what they planned to achieve, it appeared that
subjects tended to mistrust their own judgements of their performance (Table 6.3). This was
further reinforced by the somewhat higher agreement to the first and third statements. While
many subjects found it useful to set goals for learning and think about their studies before
attending class, it would appear that while planning was important to them, some subjects did
not engage as heavily in the other components of self-monitoring, specifically monitoring and
evaluation. While the overall agreement to self-monitoring is still positive (Figure 6.2) it
seems that at least some students did not engage fully with the concept, failing to close the
self-monitoring loop with effective monitoring and evaluation of their goals.
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As a group, the subjects were less positive about their abilities to monitor their performance,
indicated by the lower percentage of agreement compared to disagreement (86.36%, Figure
6.2) than for metacognition (95.1 1 %, Figure 6.1). lt would appear that not all of the students
who reported positively to the statements of metacognition engaged in self-monitoring
processes.

6.1 .2.3 Subjects' perceived cognitive strategy use
Ultimately the metacognitive awareness of learners and their engagement in self-monitoring
processes are evidenced in the development and application of cognitive strategies for
learning. This final component of the model of cognitive self-regulation was explored through
the identification of six specific strategies and subjects' agreement to statements about their
use were obtained from the first survey.
An average level of cognitive strategy use determined by calculating the weighted average of
all responses (treating the response to the first statement as disagreement since it represented a
negative concept of strategy use). Overall, subjects reported an ability to regulate their
cognition through the application of specific strategies (Table 6.4):
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Table 6.4: Se lf-perceptions of cog n itive s trategy use: Su rvey 1
Response

Statement
When I sit down to study I have difficulty working out where to begin

3.58

Making notes in my textbook helps me to make sense of what I am reading

3.51

Making notes helps me understand what I am studying

3.97

I u nderstand concepts better when I imagine them in practice

3.87

Summarising passages helps me to understand the content to be learned

3.56

Translating course materials into my own words improves my learning

3.74

Overall level of cognitive strategy use {weighted average)

3.51

The strategy of making notes was the most widely reported among subjects (average 3.97,
Table 6.4). Subjects also found value in translating materials into their own words. Agreement
to both of these concepts suggests students were familiar with annotation and summary, two
of the main reading strategies scaffolded in Mark-UP. When directly referred to however, the
strategy of summarising scored a somewhat less enthusiastic agreement (3.74, Table 6.4).
Many subjects also did not value making notes specifically to assist the reading process (3 .51)
as strongly as they did for general comprehension (3.97). This suggested that the value in
summary annotation was in the process of making it more relevant and meaningful for the
subjects rather than directly identifying and comprehending the main points of readings. This
was reinforced by the subject group's somewhat stronger inclination to understand concepts
better when imagined in practice (3 .87, Table 6.4).
As Figure 6.3 shows, the aggregated responses to perceived cognitive strategy use suggested
many subjects used a variety of strategies to improve their learning:
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However, the perceived cognitive strategy use of the group as a whole was less resounding
than both their reported self-monitoring and metacognition, with an overall agreement of
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8 1 .48% once neutral responses were discounted (Figure 6.3). One notable finding was that
many subjects reported difficulty in working out where to begin when they sat down to study,
which contributed to the overall lower percentage of agreement in Figure 6.3.
Another important consideration was the fact that subjects were not presented with a full
range of cognitive strategies. Simply because a subject did not use a specific cognitive
strategy did not mean they failed to use or develop others. However, subjects' continuing
difficulties in working out where to begin with study suggested that for the majority of them
at least, there was still a deficit in this area.
In conclusion, while the subject group as a whole reported a strong level of metacognition, the
consecutively less positive responses to self-monitoring and cognitive strategy use suggest
that at least for some subjects, perceived awareness is not transferring down through engaging
in the processes and practical outcomes of metacognition. This raises questions about
subjects' actual abilities to regulate their own cognition and the next section explores subjects'
perceptions of cognitive self-regulation as a whole.

6.1 .2.4 Subjects' overal l comfort with cognitive self-regulation
Ultimately, self-regulating students are characterised by an ability to work and study
independently. To explore the outcomes of metacognition, self-monitoring, and cognitive
strategy use, subjects were presented with three statements identifying an overall ability to
operate independently.
On the whole subjects reported a positive approach to working and studying independently,
though the average was a little lower when weighted against the negative nature of the
statement addressing a preference to learn face to face (Table 6.5):
Table 6.5: Reported cogn itive s e lf-re g u lation: S u rvey 1
Statement

Response

I prefer to study at my own pace

4. 1 9

I prefer to learn face to face than on-line

3. 75

I am comfortable with the idea of working and studying independently

4. 1 0

Overall level of cognitive self-reg ulatio n (weighted average)

3.51

Table 6.5 demonstrates many subjects valued studying at their own pace (average 4. 19). Some
were a little less enthusiastic about the concept of working and studying independently in
general (4. 1 0) but as the high level of overall agreement in Figure 6.4 shows, the group as a
whole still felt generally positive about their abilities to regulate their performance.
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Nevertheless, many subj ects did indicate a clear preference for learning face to face. Whether
this was because of a perceived inability to manage their learning processes independently or
a result of external factors, such as the social aspects of learning face to face, was unclear.
However, it Jed to an overall percentage of agreement to disagreement of 75 .23 %. This was
lower than subjects' reported metacognition, self-monitoring, or cognitive strategy use. Once
again, this result suggested subjects' preference to seek an external reference point from
which to gauge their performance.
Most subjects demonstrated a positive perception of themselves as metacognitive. If one were
to discount the statement about learning face to face (Table 6.5), the overall number of agree
responses would have been 38 times the number of responses indicating disagreement in
Figure 6.4, suggesting that as a group, subj ects also felt capable of working and studying
independently.
However, it is also evident that many subjects did not report the same capacity for self
monitoring or cognitive strategies as they did to the actual idea of metacognition and self
regulation. This suggested that for many students at least, the components of cognitive self
regulation were not integrated into a fully articulated understanding of how they learned.
While the vast majority of subjects were receptive to the idea of self-regulation and reported a
high level of metacognition, some of these may not have been necessarily engaging in all of
the processes that the literature has shown are integral to the concept. In particular it would
appear subjects tended to have difficulty identifying how to begin study and valued
experiences that were relevant to their immediate needs rather than those that were
experienced at a level of abstraction. This was particularly true of the self-monitoring
processes they engaged in, which were best understood when matched against an external
reference point such as other students' ideas than the evaluation of their own plans.
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6.1.3 Conclusions about learners' prior experiences of learning metacognitively
In order to explore subjects' existing abilities to regulate their cognition, information was
gathered about the subject group as a whole through their responses to statements addressing
the components of cognitive self-regulation (metacognition, self-monitoring, and strategy use)
as well as their overall dispositions to learning independently. Interview subjects were also
questioned about their backgrounds in terms of their prior experiences and whether these had
influenced their studies, their existing skills as learners, and attitudes towards Mark-UP.
Both these forms of data provided mixed results in terms of subjects' prior experiences of
metacognitive learning. While it is clear that nearly all subjects reported a metacognitive
awareness in one form or another, questions were raised about the accuracy of some of these
perceptions. Although subjects such as Belinda and Caroline could clearly articulate strategies
and processes they engaged in for learning, others such as Yvette and Dean could not
substantiate their assertions with actual evidence of reflection or techniques they used to
inform their learning process. Similar findings came through from the broader exploration of
subjects' perceived levels of metacognition, self-monitoring, and cognitive strategy use.
While the overwhelming majority of subjects could confirm themselves as metacognitive, less
compelling results were achieved when probed in more detail, with high reported perceptions
of metacognition being undermined by somewhat weaker indications of self-monitoring and
cognitive strategy use. Ultimately the subordinate processes and strategies to metacognition
were best understood by many subjects when framed around activities that were personally
relevant to them, and this concept was reinforced by many of the interview subjects who
reported difficulty with reading only where they were considered too 'long winded', abstract,
or lacking in clear application.
Such dissonance was also exacerbated by the continual role that the affective dimensions of
self-regulation played in subjects' perceptions of themselves. Several of the interview subjects
reported poor motivation for study and claimed this as the main contributing factor to their
overall lack of performance as students. The reasonably weak self-concept and motivation
was substantiated by the overall focus from subjects on external measures of performance
such as feedback from other students rather than an ability to evaluate their performance
against their own goals.
Ultimately, subjects' assertions of metacognition and use of cognitive strategies were not
necessarily a clear measure of their understandings of themselves and their learning processes.
An assertion of metacognition could be inaccurate, and strategies could be applied without
reflection or the ability to abstract to a general position about learning. It is evident that
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subjects reported a diverse range of understandings and strategies and that inevitably had
impact on their experiences with Mark-UP. To fully understand such experiences, a focus on
the manner in which subjects used to the product to annotate texts and apply their
understandings to solving design problems was required. This was conducted through a
thorough exploration of the processes that underpin metacognition; specifically, the planning,
monitoring and evaluation that subjects engaged in when using the product, as reported in the
next section of this chapter.

6.2 Research Question Five: How did Mark-UP support subjects'
planning as a component of metacognitive self-monitoring?
Planning is integral to self-monitoring, not least because it provides the benchmark for the
monitoring and evaluation that takes place in metacognitive regulation. However, it can at
many levels. Goal Orientation is a term that is often used to identify the nature of students'
plans. Students can be focused on learning or performance. Students oriented towards learning
goals 'strive to master a particular task and improve themselves', while performance-oriented
students 'are concerned with positive evaluations of their abilities in comparison to others'
(Miltiadou & Savenye, 2003 ). It is the learning goals that are most allied to concepts of self
efficacy and self-regulation since they are more indicative of an internally reflective process.
Data about subjects' abilities to plan was obtained from two main sources: subjects' Mark-UP
portfolios when they were required to respond half way through the semester to tutor feedback
on their partly completed work and describe plans for improvement; and subjects' interviews
where they were asked about their intentions and aspirations for study when beginning the
unit. Analysis of these forms of data was done in three steps:
l . the plans of the whole subject group ( 1 26 students) were explored to identify the types
of planning that subjects engaged in while using Mark-UP and the extent to which these
types of plans indicated specific goal orientations;
2. the 12 interview subjects' stated goal orientation in interview was explored to identify
the nature of their orientation to learning and the subject matter; and
3. interview subjects' actual planning within Mark-UP was compared to their goal
orientation to investigate how the product encouraged the type of planning that is most
associated with self-monitoring activity.
Each of these three explorations is described in turn.
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6.2.1 Plans for im provement made withi n Mark-U P

All subjects using Mark-UP were required to submit their partly completed portfolio in Week
5 and received feedback on their progress so far. They were then required to reflect on this
feedback and develop plans for improvement in the following way:
Reflect on feedback you have receivedfrom your submission ofyour partially
completed portfolio. Respond to the comments identifying your strengths and
weaknesses regarding your ability to read and understand documents of this
type. Provide some strategies that you can use to improve this aspect over the
next few weeks.

The responses to this statement formed the basis of an analysis of both the interview subjects'
plans in terms of their stated goal orientations as well as an exploration of the abilities of the
group as a whole to apply metacognition to developing an approach for improvement. Each of
these is explored in turn.

6.2.1 .1 Evidence of planni ng for im provement among the broader subject group

To provide a means of understanding the nature of subjects' planning as evidence of
metacognitive activity, the whole group's responses to the feedback they received half way
through the semester and the plans for improvement they articulated within Mark-UP were
analysed to identify categories of planning with a view to exploring how these evidenced self
monitoring processes. 1 06 subjects in total responded to this Mark-UP activity. In analysing
these responses it appeared that subjects' planning could be categorised according to the
following criteria:
•

subjects who defined their plans in terms of effort applied (76 subjects);

•

subjects who defined their plans in terms of improved learning (37 subjects); and

•

subjects who failed to identify any plans (20 subjects).

It must be noted that a small number of subjects identified both learning and effort in their
plans, hence the greater aggregated number of responses by category than the total responses
as a whole. Each of these types of responses was explored to identify the ways and extent to
which they were indicative of metacognitive self-monitoring, with a view to proposing how
Mark-UP could best support the development of metacognitive planning.
Subjects who defined their plans in terms of effort

Assessments and plans based upon regulation of effort proved to be the most pervasive in
subjects' responses. Even those subjects who were able to articulate plans in terms of learning
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processes often also described plans for volitional control. For many subjects, the issue was
with quantity of work. Comments such as, ' I need to make longer annotations and post URLs'
(Subject 97) were common. One subject noted, 'I only posted I or 2 (URLs) so this was most
definately a weakness, and could have given me more marks definitely' (Subject 19). Even a
student who felt she had performed adequately observed, 'I hope to perhaps do some more
research on the internet on the topics and post some more urls for my fellow students'
(Subject 27).
Most of the responses that focused on quantity of work proved to be the weakest in terms of
the metacognition evidenced. Subject 45 commented:
The feedback motivates me to include more annotation relating to the readings
and experiences. I would also need to post more URL for research and better
understanding on the readings. These are the aims I need to improve for the
rest of the mark ups. From there I will be able to gain a higher mark (Subject
45).
This focus on marks indicated a limited goal orientation. It is evident that subject 45 was not
considering the learning processes in which she was engaging, but was judging her learning in
terms of the marks received and with an assumption that more is better. One mitigating factor
for those subjects who were focusing on improving the quantity of work was the fact that
some of the feedback they received for their part submission directly mentioned this lack.
Several of the 106 subjects noted they received feedback that there were 'not enough' of one
or more types of activity. This may have been a weakness on the part of some of the tutors
themselves who may have drawn attention to a deficit of learning evidence by defining it in
terms of quantity. Certainly, comments such as 'the major criticism I got was that some ofmy
responses to the tasks and my summaries were brief (Subject 66) and 'I was asked to put
more annotations in' (Subject 42) suggest that many of these subjects were probably
responding appropriately to somewhat limited feedback they received. This therefore brings
into relief the importance of the feedback provided within Mark-UP as a means to promote
planning. However, some subjects were able to go beyond their limited feedback to develop
plans for improvement:
It was suggested that more application in my responses was needed. This is a
issue which is simply solved. I simply have to write more and respond in more
depth to the readings. Tying the readings together (where necessary or
possible) will also provide adequate evidence ofan understanding ofthe
readings. (Subject 1 13).
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Such evidence of specific strategies, however, was generally absent in those responses that
identified quantity or effort as the major focus for improvement. One subject was able to
clearly describe a volitional strategy, stating, ' I tend to get distracted by things like radio,
television and other entertaining things. I suppose I should move away from distractions when
reading' (Subject 68). However this response was not typical. For those subjects where plans
were not identified in terms of learning strategies, descriptions of specific strategies for
maintaining effort were also sparse. One subject stated she would 'try to keep on top of the
workload as the pressure from assignment deadline increases' (Subject 50) while another
claimed, 'to gain more marks for this assignment I have to put more time and effort into it'
(Subject 5).
While it is tempting to write off such responses as evidence themselves of the subjects' lack
of effort it is clear that for many of them, the gap between understanding and acknowledging a
problem and identifying a plan for improvement was a difficult one to bridge:
As English is my second language I could not explain very well I thought about.
There always has been limited writing skill. I know what this is a task I must
overcome. Therefore, now I know that what I have to do for the next
assessment. I am going to try to understand as much as I can by rapidly reading
till I satisfy and I have to put my effort more than other people. I do expect to
improve myself in short time. However I still have to try my bestfor coming up
assessments (Subject 33).
The above subject acknowledged that one of his difficulties was with English but his plan for
improvement was based purely upon effort, and then in comparison to others rather than
against a personally formulated goal. This limited evidence of metacognition was not
uncommon for those subjects who primarily identified plans relating to effort and it is clear
that for some students at least, there needed to be greater support provided within Mark-UP to
assist students their planning
Subjects who defined their plans in terms of improved learning

The second most common type of planning evidenced within Mark-UP was based around
strategies for learning. On the whole these indicated a more comprehensive understanding of
themselves as learners. While it was not true for the majority of students, there were still
many who could describe an identified weakness and propose strategies for improvement.
Such plans often revolved around reading comprehension. Subject 66 noted:
Over the nextJew weeks I will definitely try to have a more in depth look at the
tasks we have to do and hopefully this at the end will improve my score for the

Chapter 6: Exploring the Forms of Self-Monitoring that Take Place

Page 1 78

second part of the portfolio. The other thing I need to improve on is to try and
get more involved in the forum discussions so as to get other points ofviews
from other students and inturn enhance my understanding of the readings. I will
also try to look at other related readings on similar topics, either from books or
online, for a better understanding ofthe readings (Subject 66).
While the above statement is still a little vague in terms of the specific processes the subject
needed to engage in, it did demonstrate an ability to understand the value of sharing ideas with
others, and engaging in multiple sources of information to develop conceptual understandings.
It appears that Mark-UP's ability to provide support in planning through discussion was one
of its strengths as a medium for planning. This emphasis on sharing information was also
reinforced by another subject, who claimed, 'this is all about sharing knowledge, so I have to
consider contributing to the knowledge of the collective' (Subject 64). One student was able
to fully articulate a plan she had developed to improve her reading:
I basically agree with my markfor my submissions. I think the main problem
was that I lacked depth in my resonses and that I did not annotate the readings
as much as others. I think through doing assignment 2 I have achieved a better
understanding of the readings as I have applied them to our learning package. I
have 3 main strategies for the readings: I. Read everything twice. 2. Read
conclusion first then the text. 3. Discuss reading with peers (Subject 1 08)
It appears then that the shared workspace provided within Mark-UP helped subjects to
develop plans in two ways. Firstly, it acted as a repository of collective ideas where individual
understandings could be augmented, with each annotation or forum post being a 'brick' in
building a shared understanding from which more complex understandings and plans for
improvement could be built. Secondly it enabled more direct peer feedback to address
misconceptions and direct subjects' planning of strategies. These regular direct and indirect
forms of feedback once again highlight the implicitness of planning as part of a broader
evaluative loop. It is a process that requires continuous review to ensure the validity and
effectiveness of such plans.
Mark-UP also used such feedback as a means of encouraging plans beyond the domain of
reading comprehension. Another type of learning plan that was manifest was about improved
writing skills. While some subjects felt they could understand reading concepts they often had
difficulty communicating these understandings, leading one subject to comment, 'I just use
too general wording' (Subject 118). Her approach to improvement consisted of reviewing
others' comments: 'The strategy I use now would be first have a look on others mark-up first,
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try to generate my points with others' opinions, may grab one or two specific wordings that
suite what I try to put into words'.
The plan of using peer feedback to improve the writing process was not anticipated since
unlike the approaches identified by subject 66 for reading comprehension, these were not
specifically modelled in the system. Nevertheless, subject 1 1 8's approach of using peer
review to improve her writing was not unique, with 68 noting:
I seem to focus too much on the weekly activity by writing too much and not
being as specific as most students (rambling). I came to that conclusion after I
realised a similar mark could be obtained with responses containing less words
when I saw a friend's feedback page. The time spent of rambling could be better
spent on annotating the text (Subject 68).

The creation of a plan that is unique to the learner is probably the best evidence of
metacognitive activity since it is these plans that are personally developed through an
understanding of the learning process rather than received through instruction. While subject
39 was a little vague in his approach to his 'tendency to write too much in generalities', his
focus on understanding questions shows an ability to think beyond the actual artefact of his
written submission: 'I believe I need to read the question a bit more clearly and try to answer
what they are asking'.
Overall, it appears that Mark-UP accommodated multiple forms of plans with subjects who
could identify specific strategies for improvement in their learning demonstrating more
metacognition than those who were focused on effort or quantity. Even where strategies were
more oriented to the physical process of learning rather than the cognitive aspects, such plans
tended to be formulated through self-monitoring. Two subjects (3 and 7) articulated a revised
plan of annotating hard copy versions of the reading before using Mark-UP; plans developed
from evaluating their own performances rather than from feedback they would have received.
This suggests that to reinforce the value of Mark-UP as an environment for metacognitively
regulated planning, activities should be designed in such a way as to encourage students'
development of and articulation of specific learning strategies. While it appears that tutor
feedback provided a sound basis for the formulation of plans for some students, the most
manifestly metacognitive planning was developed through self-analysis and peer interaction
rather than tutor review. Future learning designs using Mark-UP could make use of such
internal and peer forms of feedback to inform the planning process.
Subjects who failed to identify any plans
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As well as plans made to improve learning and effort, a smaller, but still noticeable, group of
students did not actually define plans for improvement. While it is tempting to classify these
students as less metacognitively active than the others, in fact it appears that these subjects
could be grouped into two different orientations towards their learning.
The first and most obvious group is those students who demonstrated little or no reflection in
their responses. Comments such as 'I am not happy with my mark but I deserve that mark. I
hope I do better in the second portfolio' (Subject 2) were not unusual. What is interesting
about this comment was the tendency of the subject to blame himself rather than identify
methods to improve his work. This was in fact true of many of the subjects. Subject 92, for
example, seemed to be floundering in Mark-UP:
i 've got a very bad grade on this type ofactivity. because it's new and not

knowing what is exactly need to be done. ifznd hard to get along with these type
ofactivities. it may be because of the excessive activity content.
Statements such as 'I know I'm really bad' (Subject 13) suggest some learners suffered from
poor self-concept and this would be bound to impact on their ability to accurately monitor
their learning. With its focus on cognitive rather than affective dimensions of self-regulation,
Mark-UP was not designed to accommodate this issue. However, as the generally low level of
reported self-concept and motivation of this group of students has shown, the emotional
aspect of self-regulation was a continuous background issue to subjects' development of
cognitive regulatory skills. An environment that was more encouraging and active in
promoting students' self-concept may have improved the planning process for this group of
subjects.
Another aspect of this lack of plans is that it indicated an inability to respond effectively to a
task. The task requirements were explicitly stated as, ' provide some strategies that you can use
to improve this aspect over the next few weeks.' In failing to do so, some subjects did not
engage in the process of planning at all, and the fact that this lack of planning was not
followed up within Mark-UP meant that there was no direct support for low performing
subjects in specifically addressing inadequacies in their planning process
For other subjects, however, a lack of planning was more indicative of a general feeling that
they were using Mark-UP adequately, and therefore no modification was required. Subject I ,
for example, was quite comfortable with his performance:
mmm, can 't really say much. I think I did well. The Mark Up has been beneficial
that's for sure. Made me have to read, it has been interesting since I don 't read
much. Nice to comment using the MarkUp thing. Recommended to do more
Annotations. Have done so or try to, I think that point was made since I think I
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missed one whole article on annotations. !felt I didn 't need to comment on that
at all since everyone summed it up pretty well. Anyways, I think I'm doing good.

What is interesting about these types of comments is that they often indicated a depth of
reflection equal to those subjects who clearly defined plans for improving their learning. One
common feeling was that there was no need to make annotations where they felt that the
concepts were self-evident or had already been discussed in enough depth; that 'everyone has
said everything that needs to be said and anything I add would just be a repeat' (Subject 54 ).
Another pattern was in reflecting on the value subjects had already gained from Mark-UP,
though this was not a requirement of the activity. Comments such as 'the annotation strategy
has helped me in absorbing the idea(s) of the readings by receiving feedback from other
students' (Subject 62) and ' looking for other sites which assist with my understanding of the
reading and adding them to my annotations is very helpful as it provides other view points'
(Subject 1 0 1 ) indicate an ability to reflect on the activity that they are doing, even if they are
not stated specifically as plans.
Some subjects evidenced sound reasoning for not altering their approach to using Mark-UP.
Despite some negative feedback on her annotations, Subject 1 8 observed:
Ifound that my annotations are often initial thoughts that come into my head,
that, when I look back on then (esp. in my study for the exam) help me to get
back into that line of thinking to understand the context ofthe reading in my
mind.

A consistent theme that came through these responses was that the annotation system itself
provided feedback from which students could monitor their learning, and that this allowed for
a more continuous reflection than simply asking students to reflect and make plans based
upon tutors' feedback, as was the case here:
The format of Mark- Up means that to a degree thefeedback we receive is
immediate and this is definitely an advantage. The summary section of the
annotations has been one of the most useful tools for me, as have the specific
tasks related to the reading. Being able to see the other students responses to
the weekly problems is also extremely important in contextualising my own
approach and providing peerfeedback. (Subject 28).

However, not every subject found value in the product. A small number of the subjects who
did not identify plans for improvement were quite negative about the process. Two of the
students chose not to modify their performance, and in the case of one, actually withdrew
effort from the process. Ironically, these were also subjects who appeared to be operating at a
high metacognitive level. One acknowledged the value of the readings and claimed, 'I'm
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happy with the level of support that I provided to other students and that I extended my
understanding of the content beyond the readings,' but having decided to complete the second
assignment on his own instead of in a group situation contended, ' Mark-UP will take a back
seat to assignment 2' (Subject 127). Subject 117 went further, arguing:
I have a high level of understanding with regards the English language and am
good at interpreting a large proportion ofacademic texts so find the use of
mark-up more ofa hindrance than a help most ofthe time - why must I be
forced to add stuff in an annotation form ifI have no need to?

Both of these subjects pointed to an issue with the educational design of Mark-UP. In
scaffolding the cognitive strategies for reading, some of the more metacognitively aware
students found the approach constraining and impinging on their existing strategies rather than
helpful. The claim that 'those who really need to use it will get good use out of it, but it is a
waste of time for those who don't need it' (Subject 117) was probably quite accurate.

6.2. 1 .2 Concl usions about the nature of plan ni ng withi n Mark-UP

As has been shown there appeared to be divergences in the ways in which subjects engaged in
planning when required to reflect on the feedback received from their partly completed
portfolio. While many subjects were able to used the feedback to form fully articulated plans
for improving their learning, others were unable to move beyond the confines of their own
self-doubts, and interpreted performance in terms of how others viewed them or their own
inadequacies in terms of effort. For those subjects, planning was less fully articulated, tending
to be discussed in terms of effort and quantity rather than the pursuit of learning goals.
Finally, a few subjects found the planning processes that they were engaging in were
unnecessary, or even counterproductive to their own learning strategies as was the case with
Subject 1 17.
While it could be argued that Mark-UP provided a sound means of planning for many
students, the variety of plans demonstrated by the whole subject group raised a number of
issues about how Mark-UP could best support planning at a metacognitive level. These
findings in particular raised questions about the roles of goal orientation, self-concept, and the
flexibility of the environment to support a range of metacognitive levels with students.
In order to triangulate these findings and to provide a more detailed exploration of the
relationship of the design of Mark-UP to promoting the most appropriate forms of planning
for cognitive self-regulation, the goal orientations and plans of the 12 interview subjects were
analysed, and form the basis of the next section.
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6.2.2 Interview subjects' stated goals for studying the u nit
It has already been shown that the cohort of students made plans that were indicative of both
process-oriented goals in the form of learning plans and outcome-oriented goals in the form of
performance plans. To further explore the relationship between goal orientation, planning, and
the manner in which Mark-UP supported the development of plans through metacognitive
processes, 12 subj ects were asked in interview about how keen they were to study the unit in
Interface and Information Design and their success orientation. This section analyses these
responses in the light of how the goals demonstrated correlated with the interpreted level of
metacognition identified in section 6.1.1.13. This provided a basis for the exploration oftheir
actual plans, with a view to identifying the ways in which Mark-UP could best promote
metacognitive planning.
All twelve subjects identified some level of enthusiasm for the unit though the majority made
note of the fact that that this was a compulsory unit of study for their chosen course. Subjects
such as Claire, Belinda and Debbie, as well as demonstrating a high level of metacognition
through their ability to clearly describe the strategies used throughout Mark-UP and the
processes they engaged in, were also able to show a focus on success and an ability to predict
their final grade more accurately than some of the other subjects (Table 6.1). However all
subjects when asked to what extent they were success-oriented defined it in terms of grades,
indicating that external measures of success were considered important by all students.
Several subjects, though, did articulate goals beyond performance. When asked about what
she thought was important for her studies, Claire acknowledged the importance of learning as
well as performance goals to her study in the unit: ' It's different because it depends on what
you're going to measure it by. If you're measuring it by personal knowledge then it's got a lot
of things that you might want to learn for yourself just for interest'. Belinda was more
emphatic on her emphasis on learning over performance goals, differentiating herself from
weaker students by arguing, 'we're grown ups and we are here to learn. If you don't want to
learn go to TAFE. If you're not here to be a grown up and act like a grown up and do the
work, it's not your job to babysit'. One of her criticisms of Mark-UP was that she felt it
imposed its own goals on her learning, and that its role was primarily for weaker students,
being 'there to check you had done the reading'. Belinda set her own personal goals to the
extent that they did not always ally with Mark-UP activity. After receiving 9.5 on 10 for her
partly submitted portfolio, she consciously reduced effort as an act of ' childish' defiance
because she perceived it was not meeting her needs as a student. She also expressed the same
attitude towards lectures. While she valued the lectures in Information and Interface design
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because they were 'interesting' and 'jumped off' into concepts she found personally
challenging and relevant, she was critical of lecturers whom she felt did not add value to the
material they were presenting: 'Why drive all the way in from "The Vines" to read off the
screen?'
Given the previous discussion that the plans of the overall cohort were most fully articulated
when defined in terms of learning it was not surprising that the interview subjects who were
identified as being the most metacognitively aware also tended to talk in such terms.
However, this ability to have internally developed goals based upon learning processes rather
than performance was not unique to those interview subjects interpreted as operating at a high
metacognitive level. Sylvia was considered to be only moderately metacognitive, primarily
because of a tendency to misinterpret questions and statements and inaccurately judge things
such as the expectations of assignments (Table 6. 1). However, this tendency for tangential
thinking appeared to contribute to her thinking of study in terms of her own goals rather than
those of others. While she was very much aware of the importance of performance-related
goals, she did not subscribe to them herself, stating, 'In Singapore it's very important for us
but here I fight within myself - like in Singapore you challenge other people.' Sylvia
described herself as 'very' keen to do the unit because she wanted to learn about effective web
design. When it came to class attendance she stated, 'even if only three students coming I will
still come'.
Some other subjects defined as operating at a medium metacognitive level were also able to
articulate goals beyond external measures of success. Jake initially enrolled in the subject
because it was required but he also acknowledged, 'I thought, sounds alright from the e
course description' and sought to gain skills from the unit that would help him in other areas:
'just seeing all the different learning approaches and how to design for those.. doing Java and
PHP was good too.. I noticed all the links and how they worked together'. For some though,
the goals for studying the unit were less motivated by learning considerations. Duncan
expected the unit to be easy: 'I didn't know there was a lot of reading, a lot of work involved.
I thought it was going to be like the other multimedia units, they're pretty laid back but this
one had a lot more work.' He admitted at the end of the semester, ' I don't know if multimedia
is really my thing,' preferring programming to designing communication-based products. This
is another example of performance rather than learning-related goals. Debbie, who was
interpreted as operating at a higher metacognitive level (Table 6. 1 ), also saw the unit initially
as an easy option:
I wanted to do it because I knew I was doingfour units I thought, "well, okay, I
have some prior knowledge to this kind of information so I should be okay, "
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and then, of course getting all of this reading... and you should have heard
me!! ... But I actually got into it in the end.
In fact, when asked if she was interested in the unit, she was also able to clearly articulate
learning goals that were much more focused on the learning process, being fascinated by 'the
whole theory behind it all, and it's like a whole psychology almost in its own self I guess and
how things can influence people . . . and in the end we become in control of what people see
and learn'. This is not true for all subj ects, though. While Frances, despite her low interpreted
metacognitive level (Table 6.1 ), could articulate an approach to the unit based upon its
intrinsic value ('this unit lets me know that there are lots of things to have for a good website
so I like this unit ... I didn't know what multiple intelligence was'), Alan, was much more
oriented towards marks, stating, ' I always a hard worker and was trying to get the best marks
and I've been doing that in all my other units I think most of the marks have been distinctions,
high distinctions, only a couple of credits'
It would appear then, that while process-oriented goals are more closely allied with self
regulation than performance goals, many students can perform quite successfully with a more
pragmatic approach. This raises questions about the types of plans that Mark-UP needed to
promote. While ideally, the product should have encouraged the development of learning
goals within all students it is clear that that was not the case. Alan, for example, was
interpreted as operating at a high level of metacognition. He was older, could clearly describe
learning strategies he used and his final score of 69 was only one mark off his expectation of a
distinction. Duncan was the highest performing of the subjects interviewed despite his initial
focus on 'quick marks'.
This would suggest that the design of activities within Mark-UP should not necessarily
promote learning goals above performance goals. Certainly Alan appeared able to apply his
understandings of himself as a learner to the successful use of the system rather than to
improve his learning processes; however to claim that Mark-UP should have focused on
performance goals rather than learning goals may be overstating the case. In spite of the
importance of performance to all of the interview subjects, those subj ects interpreted as
demonstrating a lower level of metacognition were still the least likely to articulate learning
goals.
Dean's plans for example were quite mixed. He enrolled in the unit because the unit was
better presented than computer science units: 'compared to a lot of the computing guys they
j ust come up there with like a web document and three lines and then they start droning on
and on'. But he also demonstrated some orientation to learning, albeit a limited one, claiming
the unit met his expectations: 'it was pretty much about information and interface design. It
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wasn't about anything else and that was kind of nice'. At the lower end of the metacognitive
scale, both Craig and Brian failed to describe any goals beyond passing the unit. When asked
if they were keen to do the unit, they both merely noted that it was compulsory and hadn't
really given the unit much forethought. Yvette merely claimed, ' I am motivated to finish my
assignments so that is ... it's part of the weight of my final marks so I have to do it, I am
determined to finish it'.
This reinforced the findings in the previous section about the correlation between
metacognitive level and goal orientation. The subjects j udged to be metacognitively strong
such as Debbie, Claire, and Belinda (Table 6.1) were also the most able to describe plans for
learning that were based on processes rather than external measures of outcome. At the other
end of the spectrum, those subjects interpreted as Jacking metacognition such as Brian and
Craig were more focused on marks and gave Jess consideration to learning processes.
However the fact that some subjects interpreted as metacognitively strong, such as Alan, only
stated performance goals, while some subjects judged weaker, such as Sylvia (Table 6.1),
exhibited an orientation towards learning goals suggested that goal orientation was not the
only aspect of planning relevant to metacognition. Nevertheless, the pervasiveness of
performance goals across the majority of interview subjects combined with the Jack of
learning goals articulated by those subjects who were interpreted as metacognitively weak
reinforced the fact that in order to effectively support metacognitive planning, Mark-UP
needed to provide a means for students to define goals in terms of learning AS WELL AS
performance.
To see whether this actually occurred, subjects' plans for improvement made during the
implementation of Mark-UP were analysed to examine the relationship between subjects'
goals, their plans, and the affordances of Mark-UP with regard to their metacognitive
development. In particular, the potential of Mark-UP for developing self-concept and the
flexibility of the environment were examined as potential impacts on its role as a
metacognitive environment for planning.

6.2.2.1 I nterview subjects' plans for improvement com pared to stated goal
orientati on
When required to respond to the feedback provided on their partly completed portfolios half
way through the semester, only 10 of the twelve interview subjects responded to the activity.
Ironically, it is those subjects who were interpreted as having strong existing metacognitive
skills that tended to avoid this activity. Both Claire and Debbie provided no answer to the
question, and Belinda's response reflected her negative attitude towards the product:
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I appreciated thefeedback on my efforts.. .! put a great deal oftime and effort
into that assessment and it was gratifying to know that my time was not a
'waste'. (though in retrospect I expended WA Y too much effortfor the
coresponding 9. 5 marks You know I always do the reading...Ijustfind markup
to be a gross inconvenience and a hassle.
For these students it appeared that formally articulating a plan was not seen as important, and
Belinda's reference to Mark-UP in the light of this process emphasised the fact that the
product itself was an imposition on her existing strategies. Alan and Frances were the two
other subjects who failed to identify any specific strategies for improvement. Frances merely
commented, ' I am quite pleased with my marks', while Alan's comments reflected a
preoccupation with issues relating to effort and workload:
A/ot ofeffort was put into the first 5 weeks ofthe portfolio, The comments made
by shane was very encouraging and positive. Posting URLs in markup is time
consuming excercise especially ifyou are workingfulltime and trying to have
meetings and work in teams to achieve a goal. !find that it becomes difficult to
maintain the markup when projects are in progress that requires you to have to
make a choice to sacrifice the time normally spent in markup.
To a certain extent, these responses were expected given the profile of these two students.
While Frances was able in interview to express a goal beyond performance, this statement was
much more consistent with her overall interpreted low level of metacognition (Table 6.6).
Alan's orientation towards external measures of performance was once again evident in his
response.
However, it could be argued that in some respects there is an implicit plan evident in Alan's
statement - specifically, a decision not to expend the same level of effort over the following
weeks. This allies quite strongly with the comments made by Belinda. In fact, both subjects
identified a 'law of diminishing returns' when it came to Mark-UP activity. A significant

amount of extra work was required to gain the relatively few marks awarded to an excellent
response. In this sense they were quite correct and the reduction of effort, where only 20
marks remained compared to 40 for the final assignment, could be seen as an appropriate
response. Certainly it is a metacognitive one in that it is one that was generated from an

awareness, if not oflearning, then of how the 'game' of study is played.
This may explain to a certain extent why Debbie and Claire did not respond to the question,
although they were both able in interview to demonstrate an orientation both to performance
and to the process of learning. Claire admitted in interview that she found the process of
reflecting on her performance and planning strategies ' quite odd'. She did not respond to the
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question because she was happy with her performance and if she had any problems with her
feedback she would have sought advice from her tutor. Debbie, who received 8.5 on 10 for
her part submission was happy with her submission and did not receive any prescriptive
feedback so felt that suggesting improvement would be an artificial activity.
This suggests that Mark-UP had limitations as an environment for promoting planning,
particularly among the 'top' and 'tail' of the cohort in terms of their interpreted existing
metacognitive skills. For the better subjects, Mark-UP was excessively rigid in foregrounding
a process that was inherent for them anyway. For the weaker subjects, Mark-UP did not
provide enough scaffolding to promote the development of goals geared towards learning
processes rather than performance outcomes. This is not so much an issue for the stronger
students. There was still evidence of planning in the ways in which Debbie and Claire
approached their work, but it was done less formally than was required within this
implementation of the product. Claire was correct in finding the process 'odd'. The abstract
nature of planning was counter to the focus of the unit on developing design skills through
authentic design activities and solving problems. This is one of the reasons why subjects were
only required articulate their plans once throughout the semester. In fact, it would appear the
activity of planning worked most effectively as a remedial tool for weaker students, but even
then there were issues with its implementation that limited its value.
One of these issues is the fact that not all subjects received prescriptive feedback from their
tutor. Both Debbie and Frances had the same tutor, and when asked to expand on her Mark
UP plans, Frances claimed,

'*** told me you're doing average and all you have to do is keep

it up and add a little bit more to get better marks.' In this sense it was clear that Frances lacked
an ability to plan strategies for improvement without external remediation, consistent with her
low interpreted metacognitive level.
This suggests that inadequacies in the implementation of the product meant that there were
many subjects who were not engaging fully in the process of planning for learning instead of
performance. Of the remaining subjects, there was a tendency to think of plans in terms of
effort or quantity. Duncan observed, 'to ensure a high mark for the final submission, a
consistent level of effort will be required over the coming weeks. ' This sentiment was echoed
by Brian, who wrote, 'strenghts exist with answering the questions asked, but weaknesses are
with the lack of URL's and only doing the required minimum of annotations. To improve this
over the next few weeks i will do research for url's and post more annotations.'
In fact, it was the subjects interpreted as metacognitively moderate who were able to articulate
the most comprehensive plans for improvement. Sylvia reflected her intrinsic orientation to

learning by suggesting, ' It was also mentioned that I made some good points. The good points
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seemed to be more of personal thoughts rather than from readings. Hence I will be developing
more of my own opinions as I read the next few week's readings.' Jake was able to go further,
identifying plans for improvement that went beyond the feedback he received:
I was told to be myselfa bit more and to say what I really thought about the
reading. I was also told my comments were very good and to keep up the good
work. I received 7 out of 1 0 To improve Ifeel that I should be more open with
my opinions and no be too technical or complicated in explaining my opinions.
I also think that I tend to just respond to current annotations instead ofstarting
new topics. Overall /feel that I am going quite well.

Even Dean, who was interpreted as having a lower level of metacognition, showed an ability
to effectively reflect on his performance:
I think that although i got a fairly low mark, i learnt a lot. /found out that i
didn't say enough and that i needed to show that i understood the issues more. I
found that although i did understand the articles i wasn 't showing that in what i
was saying, this has always been one of my weakness, i understands things, but
i don 't convey that to the marker. (that also explains my marks for English
Literature).

Where Dean failed, however, was in his inability to extend beyond evaluation to develop a
plan for improvement. Nevertheless, his self-awareness was encouraging, and in many ways
evidenced more metacognition than Yvette, who merely identified putting her work into tables
as a strategy for improvement since 'it is simple and straight to the point. It is more effective
and less time consuming. Future answers would most likely be placed in tables where
possible.'
A summary of interview subjects' interpreted metacognitive level, goal orientation and depth
of planning is presented in Table 6.6:
Table 6.6: Interview subjects' interpreted level of metacognition, goal orientation, type and level
of planning compared

Name

Dean
Yvette
Frances
Brian
Craig
Sylvia
Jake
Duncan
Claire
Belinda
Debbie
Alan

Interpreted Level
of Metacognition

Low
Low
Low
Low
Medium
Medium
Medium
Medium
High
High
High
Hiah

-

Goal Orient.

Performance
Performance
Mixed
Performance
Learning
Learning
Mixed
Performance
Mixed
Leaming
Mixed
Performance

-

I

Plannina
Type

None
None
None
Effort
Effort
Learning
Learning
Effort
N/A
Effort
N/A
Effort

I Interpreted Level
Medium
Low
Low
Medium
High
Medium
High
Medium
High
High
High
Medium
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Overall, it appears that planning is a complex process that has some connection with both goal
orientation and overall metacognitive level. In terms of the value of Mark-UP in promoting
planning there appeared to be stronger support for its value to those subjects interpreted as
moderately metacognitive than low or high. Some of the subjects operating at a higher
metacognitive level such as Belinda and Alan expressed planning within Mark-UP in terms of
'bang for buck' with regard to marks, even though they demonstrated different goal
orientations (Belinda's focus on learning, compared to Alan's focus on performance). It
appears that subjects with a high interpreted level of metacognition knew when to restrict
effort as well as to augment it. This was also true for Craig who, having been interpreted as
moderately metacognitive, went so far as to refute the feedback he received:
One ofthe issues that I gotfrom my feedback was that some ofmy posts weren 't
long enough. Although this may be true, I choose quality over quantity! I notice
that many of the annotations on the mark-up seem to be make purley for the
sake oftaking up space and I would rather that people made useful and
productive comments rather thanfilling things out just because they feel
obligated to!
Craig's comments show a clear plan to maintain a similar approach to using Mark-UP despite
the feedback he received, while Duncan identified volitional control as his main focus for
improvement. Nevertheless, for these subjects, Mark-UP provided a means for quite
sophisticated articulation of plans. It would appear that the formal activity of activity of
planning as it was defined within this implementation of Mark-UP was geared very much
towards the zone of proximal development of those subjects interpreted as having a medium
level of metacognition, all of which evidenced medium or high levels of planning.
The biggest limiting factor within this implementation of Mark-UP was its failure to promote
metacognitive planning among the metacognitively weaker students. There appeared to be two
main causes for this. With an inability to regulate their plans through internal feedback, these
subjects had a greater requirement for external (tutor) feedback. If this was weak, it had a
deleterious effect on their planning. At the other end of the process, poor plans were not
remediated within Mark-UP, since there was only one activity which required subjects to do
so. While subjects were required to evaluate their performance at the end of the semester, the
lack of an immediate review of the appropriateness of plans meant that a formative approach
to the development of metacognitive planning was absent in this implementation. What was
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required was a feedback mechanism, either within the product or conducted face to face with
the tutor, that could assist in the development of appropriate plans.

6.2.3 Conclu sions about the role of Mark-UP in supporting planning as a
component of self-monitoring

Planning has been examined in terms of subjects' goal orientations and how these related to
the nature of plans that were developed. Interview subjects demonstrated both performance
and learning goals, with some subjects accommodating both types. Generally those that had
mixed or learning goal orientations were the ones that appeared best able to demonstrate self
monitoring when articulating plans for improvement.
As an environment for promoting planning, Mark-UP appeared to be most effective for those
subjects who were interpreted as metacognitively moderate by assisting subjects to develop
plans that were both process-oriented and indicative of a higher level of self-monitoring than
would have been expected. For the stronger and weaker students, Mark-UP seemed less
effective. Two of the reasons for these related to the lack of flexibility of the product with
regard to planning and the perceived artificial nature of formal planning for improving
learning rather than to complete a specific task. For the subjects interpreted as metacognitively
stronger it appeared that Mark-UP was an inconvenience in formalising a process that was
quite natural and implicit to their learning anyway. For the weaker subjects, bigger issues
were the inadequacy of the environment in providing adequate external feedback from which
to form plans, a lack of a second iteration in which plans were reviewed and modified, and in
a more general sense, as indicated by the plans made by the whole cohort of students, an
inadequacy of the environment in supporting the development of a strong self-concept to
assist in accurate self-perceptions to guide the planning process. One persistent issue in
planning was the frequency of planning being defined in terms of effort. The poor self
concept discussed in the previous chapter appeared to manifest itself as a focus on marks, or
in the worst cases a tendency for self-blame over performance. Since those who tended to
engage in self-blame were for the most part less able to articulate metacognitively developed
plans, the continuing interplay between affective and cognitive self-regulation suggested that
the environment needed to promote both aspects to ensure an appropriate level of
development.
It appears that Mark-UP did support the multiple types of planning in which these subjects
engaged, but in restricting the planning of subjects with an existing high level of
metacognition and in failing to articulate the process of planning for the weaker subjects some
opportunities were lost. One of the main issues related to this is that of planning being a
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discrete component of self-monitoring while being very much dependent on monitoring and
evaluation as guiding concepts. In order to complete this picture, the next two sections report
how Mark-UP provided a means for the monitoring and evaluation of learners' cognitions.
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Exploration of how Mark-UP Supported
Subjects' Evaluation as a Component of Self
Monitoring

Following the analysis of how Mark-UP was used and its limitations and affordances as a
learning tool, the main research aim of this study was to explore the forms of self-monitoring
that take place when students use Mark-UP as an environment to support cognitive self
regulation. This was conducted as an exploration of the planning, monitoring, and evaluation
that Mark-UP supported, as subjects used it to develop understandings of text-based readings
and apply those to design problems. Chapter 6 has examined the role of Mark-UP in
supporting the planning component of self-monitoring. The purpose of this chapter is to
explore research question 6, which asked how Mark-UP supports subjects' evaluation as a
component of metacognitive self-monitoring.
Metacognitive evaluation involves making judgements about one's cognitive capacities and
limitations while engaging in a learning situation. Evaluation can take the form of judgements
about appropriate strategy choices while learning and reflection on thinking processes.
As with planning, evaluation is integral to the process of self-monitoring. Nelson and Naren's
previously discussed model of metacognition (Figure 2.2) has been expanded on by
Shimamura (2000, p. 3 1 4) who argues, 'the role of the meta-level is to evaluate what is being
monitored, and based upon this evaluation, control object-level processing by a feedback flow
of information'. Metacognitive evaluation therefore provides closure to metacognitive
activity, where judgements are made about the value of initial plans while also engendering a
further iteration of metacognition, that is the reformulation of plans.
It is therefore impossible to completely separate metacognitive evaluation from other
constructs that inform it:
... Constructs such as goal orientation, value, efficacy, and control beliefs can

serve as mediators to conceptual change and influence cognitivefactors such
as selective attention, activation ofprior knowledge, use of deeper or more
surface processing, problem finding and solving, metacognitive evaluation, and
volitional control and regulation. (Limon, 2004, p. 180)
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Evaluation is also something that is typically an internal process rather than one that is
externally manifested. Most evaluation would be done in an implicit way and to expose such
processes may inhibit the authenticity of the learning tasks in which students engage. This
implicit form is discussed in the next chapter, which explores the ways in which Mark-UP
supported monitoring through its various tools. The purpose of this chapter is to explore
evaluation as it was conducted through the design of activities within Mark-UP. The dominant
tools for this process were the Design Problem and Portfolio tools. As with planning, subjects
were asked at specific instances to evaluate their learning processes. This required subjects to
explicitly evaluate the plans they made through the Design Problem tool by reflecting on the
feedback they had received and their portfolios as a whole. In exploring how Mark-UP
supported this form of evaluation therefore, three forms of inquiry were conducted:
1. an exploration of the evaluations of the whole subject group made during the mid-point
of the semester within Mark-UP (126 students) to identify the types of evaluations they
engaged in and how these evidenced self-monitoring;
2. an exploration of the evaluations of the whole subject group made at the end of the
semester within Mark-UP to identify ways in which their evaluations developed, and
how these related to their stated plans and goals; and
3. an exploration of the 12 interview subjects' evaluations made within Mark-UP at the
end of the semester, and during interview, to investigate the relationship between
evaluation and interpreted metacognition and how the product encouraged the types of
evaluation most associated with self-monitoring activity.

7.1 Exploring the types of evaluation evident in the whole g roup's
mid-point evaluations within Mark-UP
At the end of 5 weeks, subjects were required to submit their partly completed portfolio for
assessment and feedback. This feedback formed the basis of subjects' planning which was
discussed in Chapter 6. Students were required to use the Portfolio tool to review their work to
date. Then, using the Design Problem tool, students were required to respond to the following
instructions:
Review your progress throughout the semester and enter your comments below,
before returning to the main entrance screen of Mark- UP to collate your
portfolio. Post your response here, addressing such issues as:
•

Which readings have been most problematic so far and why

Chapter 7: Exploration of how Mark-UP Supported Subjects' Evaluation

Page 1 95

•

How you have overcome difficulties reading the weekly articles and which
tools have been more usefulfor this

•

Whether you have noticed any development in your ability to read
documents of this type during the lastfew weeks, and if so in what ways

The purpose of this activity was to identify issues with regard to the design of activities and
readings within Mark-UP as discussed in a previous chapter, but also to engage subjects in
self-evaluation through a review of their work collated through the Portfolio tool. In this case,
the Design Problem tool acted as a more general response tool for subjects to submit their
evaluations. Each of the discrete elements of the activity engaged subjects in different levels
of evaluation. The evaluation ofreadings could be seen as an external evaluation and one
which had limited requirements with regard to metacognition since it was grounded in a
specific domain. The second point required a level of abstraction. Since it dealt with the
deliberate selection and application of strategies for learning it would have required a greater
level of self-awareness in the formulation of evaluations, therefore being more closely tied to
self-monitoring activity. The final point was metacognitive in nature. A strong response to this
point, for example, would have demonstrated a clear level of self-awareness and ability to
evaluate performance at a level beyond any specific activity.
The exploration of the responses to this activity therefore took place in 3 further stages:
•

an exploration of subjects' evaluations of the readings;

•

an exploration of subjects' evaluations of their strategy use; and

•

an exploration of subjects' evaluations of themselves as learners.

Each of these is discussed separately. Conclusions are then drawn about how and the extent to
which subjects addressed each of these points and how the process ofreviewing their
performance through the implementation of a mid-point evaluation, using the Portfolio tool in
Mark-UP, demonstrated subjects' abilities to evaluate their learning at a metacognitive level.

7.1 .1 Subjects' evaluations of the readings

As was to be expected, most subjects were able to evaluate the readings, at least in terms of
their level of comfort with them. Such an evaluation was grounded in a direct experience and
required little abstraction beyond that. Nearly all subjects could identify readings that they
preferred over others, and most were able to explain the reasoning for this.
The responses that demonstrated the weakest types of evaluation tended to focus on formal
aspects of the reading such as the level of language used and the presentation. On the whole,
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the hardest readings for subjects by Week 5 were the first and fourth readings, mainly because
of their complexity:
The reading in weekfour was a little complicated and in parts, hard to follow.
The wording was complex, and the in-text reference parentheses made the
reading somewhat hard to follow. (Subject 36)
Such types of responses were typical, and were generally characterised by a focus on formal
aspects rather than the actual ideas within them:
The last 2 readings (Park I & Hannafin MJ and Fetherston T) has been most
problematic, because of the "PhD type" of language that is hard to understand.
Those two readings, although have good points in them, is frustating to read.
They should have used simple words to get their findings across to the readers,
instead of using "big, sophisticated" words. (Subject 3 7).
The above example, however, did at least acknowledge the readings had 'good points', though
this was not really described in any detail.
Most of the responses were more integrative in the way in which they were structured. That is,
they included a description of the strategies they engaged in while working with readings.
This required a higher level of metacognition since it involved subjects' conscious and
deliberate selection of strategies based upon their evaluations of their understandings of the
reading:
I have enjoyed using MarkUp this semester. Instead of only posting your
solution to the allocated problems, it is fantastic to getfeedback on your views
and the perspectives ofothers. Ifound the week 4 reading (Empirically-based
guidelines for the design of interactive multimedia) the hardest in relation to
the other readings. Despite the fact that it was a long reading, Ifound it
difficult to distinguish between the different learning principles. Although once
I read through it a few times it started to make more sense. The annotation tool
definitely helped me to understand the principles more by obtainingfeedback
from other students. The other readings have been quite interesting and I have
found that I can apply the information in these readings to other units which is
a great help. (Subject 129)
The above example highlights multiple facets of evaluation that took place. Firstly, there was
an evaluation of the difficulty level of the readings. As shown already, most subjects were
able to respond on that level. What made Subject 129 different from previous examples,
though, was her focus on the ideas within the reading rather than purely on the superficial
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barriers that inhibited the experience with the text such as choice of wording and length.
Subject 129 was also able to evaluate her own understandings as well as the text. Rather than
simply claim that it was long and had difficult words, she could go beyond that to
acknowledge the difficulties she had in distinguishing concepts. With this stronger response,
therefore, it was not surprising that her evaluation of the readings was integrated with an
evaluation of the strategies used to tackle them. This ranged from more basic strategies, such
as rereading, to the use of annotation as a tool for comparing her understandings with others.
The fact that she perceived an ability to apply the readings skills across other domains also
suggested a high level of metacognition. The strong evaluation evidenced here was probably
helpful in the development of that.
Even the weaker responses about the reading tended to incorporate some aspect of strategy:
I think the most problematic reading is week 4 reading. First ofall, it is hard
because it had too many page. The second thing is the big words, which Ifind
quite hard since English is not my first language because I have to search the
words ' meaning in the dictionary. Sometimes, I have to read two to three times
for some sentences and it a bitfrustrating. There are too many quotes as well in
this reading which annoyed me. Third, the table is also a bit confusing.
However, the principles section is easy to read and easy to understand. (Subject
125)
Subject 125 grounded her evaluation initially in tangible issues such as the length and choice
of words in the reading, but did identify some strategy use as well. While repeated reading
and dictionary use are not the most complex strategies, or the ones most indicative of self
monitoring, some self-evaluation was obviously necessary in order to make the decision over
what strategy to use. The fact that the subject was also able to distinguish between topics
within a reading suggested a reasonable level of sophistication in her evaluation, even if it was
grounded primarily in the 'object' rather than ' meta' level which are both integral to
metacognitive activity (Nelson & Narens, 1994).
It could be seen therefore that the mid-point evaluation of the readings did have some value in
engaging subjects at both a very basic level of evaluation at which they could describe the
reading they had difficulty with, but also at a higher level at which many tied this difficulty
back to strategy use. The evaluation of readings, however, was obviously a more grounded
task than having subjects specifically evaluate their strategy use and themselves as learners.
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7.1 .2 S u bjects' evaluations of their strategy use
The next stage of the mid-point evaluation was for subjects to identify how they overcame
difficulties reading the weekly articles and which tools in Mark-UP were most useful for this.
It has been shown that most students identified the strategies used with the readings in
conjunction with an evaluation of the readings themselves. This evaluation of strategies
represented more complex evaluation, however. Rather than being tied exclusively to the
artefact itself, it required subjects to be more reflective in selecting and evaluating approaches
that they took when engaging in them. As such, effective evaluation of strategies would be
highly aligned with cognitive self-regulation.
Most subjects responded to the point about overcoming difficulties with reading by using the
tools in Mark-UP. The quality of such evaluations and the strategies themselves, however,
varied. Some strategies defined were more functional in nature than addressing the specific
issues of comprehension or application of the reading concepts:
I print out each reading and make notes on the hardcopy before adding
annotations in Mark- UP. That also helps me to identify where I have made the
annotations on screen so that I can go back and checkfor responses to my
postings. (Subject 50)
While the above response was a legitimate evaluation of difficulties in managing readings and
described a strategy for overcoming them, there was little evidence of reflection about herself
as a learner, although her annotation of paper based material may have been evidence of an
existing reading strategy. A more common response specifically identified approaches to
assist in learning. Responses such as ' I think the tutorials and the annotations have increased
the understandings of the readings by being able to see other people's views about readings'
(Subject 83), while not clearly demonstrating an understanding of the learning dynamics of
reading others' opinions, could at least evaluate the effectiveness of it for learning. Many
responses in fact identified annotation as an effective strategy, specifically because of its
ability to provide reciprocal feedback:
Ever since Mark- UP is introduced in this unit I have been able to share
opinions with other students and Ifind that is a really good learning process
for students. (Subject 74)
The majority of subjects were able to describe their use of strategies in some detail:
In spite ofthe length of the reading, screen (or scan?) read it first, try to get the
main message the reading giving out at each section, read through it in detail
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the second time, drop a few notes, highlighting, and summarize those ideas.
(Subject 1 18)

However, it was not the level of detail that indicated the strongest evidence of evaluation, but
the ability to identify the value of the strategies and tool and the reasoning for their selection
in terms oflearning. One subject clearly understood the purpose of the activities in which he
was engaged:
I have focused on the readings byfirst scanningfor the main ideas and then
reading and re-reading ifnecessary. In the various Mark-Up activities there
has also been a significant amount of enforced reflection and application of the
principles and theories from the readings. (Subject 1 3 1)

Another subject demonstrated an ability to evaluate the learning strategies implemented
within the Mark-UP tools at quite a high level of abstraction, drawing on concepts within the
course to act as a reference for her opinions:
The idea ofannotating . . . helps to reinforce the information in the article. Page
312 of article "evaluating Interactive multimedia courseware " states "products
that actively involve users rate much more highly than those that exhibited low
interactivity andjust presented information to users ". Therefore making us
students annotate interactively makes us absorb more ofthe information in the
articles. (Subject 1 1 0)

While less common than the responses that merely described the processes in which they
engaged to improve learning, those that could clearly evaluate their effectiveness in terms of
their own preferences and the nature of the activities themselves, were prevalent enough to
assume that many students were evaluating at both the object-level of the activity (Mark-UP
and the strategies within it) as well as the meta-level (understandings of themselves as
learners).
It appeared therefore that engaging students in a mid-point evaluation of their strategy use was
an effective use of the Portfolio tool. There was variation in the nature of these evaluations in
that the evaluation of functional or management strategies demonstrated less evidence of
metacognition than evaluation of learning strategies. The fact that the majority of students
however demonstrated an ability to reason their strategy use indicated a nexus between the
object-level of evaluation and the meta-level of evaluation which is discussed next.
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7. 1 .3 Subjects' eval uations of themselves as learners
The final discrete element of evaluation in the mid-term evaluation was for subjects to
observe any developments in their abilities to read academic texts throughout their use of
Mark-UP. As well as implicitly involving an evaluation of Mark-UP as a learning tool, this
form of evaluation represented the highest level of metacognition since it required an
understanding from subjects of their own strengths and weaknesses. Given the level of
abstraction required for this form of evaluation, it was understandably the least fully
articulated response to the evaluation activity by subjects. It is also fair to say that it was the
most difficult to interpret in terms of metacognitive activity, since it relied so heavily on self
perception rather than any objective reference for analysis.
As such, it was difficult to gauge the processing that underpinned a statement such as 'I don't
believe the readings have affected my ability to read this type of document' (Subject 34). In
fact there were several similar evaluations, just as there were a few that responded equally
briefly but in a more positive tone:
I think I have developed a lot ofreading skills for myself Especially, I have
known a lot ofskills to make my reading easier than before. (Subject 14).
Not all such responses were so clearly deficient in detail when it came to self-evaluation,
however. Some of the subjects who replied in the negative regarding improved learning, could
justify their response. Subject 55 contended, 'In the end this Mark-UP section really hasn't
improved the way I learn or how much I can absorb, pen and paper is still the way for me'
while Subject 69 claimed:
Nope, I can 't say I have noticed any development there, I read stuffall the time,
so this isn 't new to me.
Both of these responses seemed to be quite valid, and despite their brevity, not necessarily
deficient in metacognitive evaluation. It would appear that both of the subjects had previously
developed effective regulatory strategies to develop approaches to learning. Mark-UP did not
necessarily add anything to this.
That was not true for most subjects, however. While many did not provide any evaluation of
themselves as learners, the majority of those that did saw positive benefits to their abilities as
learners. While many of the comments were vague and cursory, some subjects responded in
depth about the benefits they found to their learning processes:
I think that over the lastfew weeks ofdoing these readings my ability to
understand and critique what i am reading has improved. No longer am i
simplyjust reading the content, Ifeel that you will get a lot more out of it by
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annotating. Being able to write feelings about what is being said in each page,
really helps the learning process and this is why it has been so successful.
(Subject 73).
It is clear from the above response that the subject perceived improvement in their abilities as
a learner, and the focus on critiquing and drawing personal experiences into his reading
highlighted the role of evaluation as both a product and process in this. Other subjects
identified an improvement not j ust in their reading but in their ability to apply understandings
to a different domain of learning:
During last few weeks Ifound myselfhas been improved although it 's not a
technical way, I understood what designing should be like theoretically. Now I
can judge a web site whether it has good interface design, information design,
instructional design and practical design or not. These skills will be useful
when !face a designing project as a team member. (Subject 33)
This direct reference to transfer of understandings suggested a level of evaluation that was
beyond simple application to a single context. However, its vagueness did not suggest the
subject was able to understand himself as a learner as well as Subject 129, who was able to
both evaluate the strategies she used as well as acknowledge how this impacted on her as a
learner:
When reading through the documentsfor markup, I have noticed that I have
started to notetake... I would rather write notes on the side as I am reading
instead ofreading the entire document and then try and remember what it was
about. It's helpful in that I can put the text into my own words and therefore
remember it more easily.I have also applied this type ofreading and annotating
to my other units and my understanding of documents has become more
productive. (Subject 129)
Again, the transfer across to another aspect of her study was a clear indication of the
evaluation occurring at a level of abstraction rather than purely within a specific context.
While those responses that tended to consist of assertions of self-awareness rather than
descriptions of processes which have assisted in their evaluation of themselves as learners did
not necessarily delegitimise them as statements of metacognitive evaluation, the fact that
several subjects were able to explain their evaluations of themselves as learners in terms of the
activities in which they engaged in within Mark-UP indicated strong evidence to support
Mark-UP's role as an environment for promoting metacognitive evaluation. As subject 3
stated:

Chapter 7 : Exploration of how Mark-UP Supported Subjects' Evaluation

Page 202

I have noticed that i am more willing to persist reading a difficult text, and
more conscious to develop an understanding ofit. The use of Mark-up and
annotation, ensures i take something away from the reading, rather than
reading andforgetting. I am actually enjoying most of the readings and
learning lots ofrelevant and interesting information. I can see how the main
premise of each text contributes to the outcomes and assessments of the unit.
As well as a positive appraisal of the tools within Mark-UP it appeared from this response that
the process of having subjects evaluate their own development at the mid-point of the
semester by reflecting on their work through collating it in the Portfolio tool promoted
evaluation at the highest level, that is pure self-evaluation. While such evaluation is typically
implicit in much of academic work, this activity enabled such processes to become exposed
and described by subjects, therefore enabling the conscious application of evaluation
strategies. While many of the responses could be classified as 'motherhood' statements that
did not necessary expose the reasoning for the points made, the evidence of evaluation
demonstrating an understanding of transfer of learning and strategy use indicated that in the
activity of subj ects evaluating themselves during the mid-point of the semester enabled an
explicit articulation ofmetacognitive evaluation to be made.

7.1 .4 Conclusions about types of mid-term eval uations made within Mark-UP
The activity in which subjects were required to evaluate their performance part way through
the semester provided evidence to suggest support within Mark-UP for evaluation at an
object-level, in the case of the readings, a strategic level, and ultimately at an abstracted level
of self-evaluation. Most subjects had no difficulty in applying understandings to a specific
context, in this case, the readings in which they were engaging. The stronger responses,
however, were also able to integrate concepts relating to the strategies they used while reading
into their comments. In most case, subjects were also able to clearly explain the strategies they
used for reading while using Mark-UP and argue their relative value in terms of their own
learning. Such evaluations involved a higher level of abstraction than was typical with
evaluating a reading, since subjects were required to link their knowledge of the strategies
with their metaknowledge of their value for themselves as learners. Therefore, such
evaluations, where well-articulated, indicated a strong link between the strategies subjects
used and their evaluation of them at a metacognitive level.
At an even higher level of abstraction, subjects' evaluations of themselves as learners
provided the most clear indication of evaluation as a component of metacognitive self
monitoring. It was understandable that fewer subjects were able to engage deeply in this level
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of processing. Also, assertions about oneself as a learner did not necessarily provide evidence
for such evaluation. Nevertheless, many subjects were able either to note no change in
themselves as learners, typically as a result of the application of existing strategies which they
felt more effective than those modelled in Mark-UP, or to observe a change in themselves and
provide reasoning for that change. There were several of the latter responses, and these
typically were able to evaluate how the self-monitoring they engaged in while performing
Mark-UP activities improved their skills either as readers or learners.
Therefore it appeared that the use of Mark-UP to support an instructional approach that
involved a mid-term self-evaluation during the semester was an effective means of making
metacognitive evaluation an explicit and conscious component of the cyclical monitoring
process. As subjects reach the mid-point of the semester, the Portfolio tool allowed them to
reflect on the quality of their work in terms of critiquing the readings that they were marking
up, the strategies that they used in doing so, and the impact that this process had on their
learning approach. The findings can be summarised in the following way:
•

all subjects demonstrated an ability to engage in evaluation of readings using Mark-UP,
though this was the least indicative of metacognitive evaluation;

•

the majority of subjects (84 subjects) demonstrated an ability through the use of Mark
UP to integrate strategic concepts into their evaluations and this process was more
aligned with metacognition; and

•

the strongest evidence of metacognitive evaluation was found when subjects evaluated
their own learning (34 subjects), although this appeared to be less common than the
other forms of evaluation.

An understanding of these types of evaluations provided the basis of the next stage of
exploration. The process of self-monitoring has been defined as an iterative cycle of planning,
monitoring and evaluation. In order to explore the integrity of that process as it took place
within Mark-UP it was necessary to engage students formally once again in evaluation. This
time, as well as evaluating themselves as learners, subjects were required to conduct this
evaluation in the light of the plans they made following the feedback they received in their
partly completed portfolios.

7 .2 Explori ng subjects' evolving evaluations in terms of planning at
the end of the semester
The second part of this exploration of Mark-UP as an environment to support metacognitive
evaluation was to examine how Mark-UP supported subjects evolving evaluations as they
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modified their strategy towards the end of the semester. This involved the analysis of
evaluations subjects made of their learning strategies and skills developed since receiving
feedback on their submission of their partly completed portfolio, as well as an evaluation of
the plans they made for improvement that were discussed in the previous chapter following
this feedback.
In the final week of the semester, before submitting their portfolio, all of the students were
required to collate their work and then answer a final question within the Design Problem
tool:
SelfAnalysis: Review the work you have completed throughout the semester,
and identify the ways in which your understandings have changed, both with
regard to your conceptual understanding of course content and your ability to
use strategies to help you understand the readings throughout the semester.
How has your performance been in comparison to the improvement strategies
you identified in week 7?

This activity provided a final evaluative stage following the mid-term planning subjects
engaged in after receipt of feedback from their partly completed portfolios. The activity
deliberately required subjects to engage in the planning/monitoring/evaluation cycle by
examining their previous work, as well as the external feedback received, and to discuss this
in the light of their developing skills in strategy formation, content understanding, and directly
related to their learning plans.
In analysing the responses to this question, one would have expected strong metacognitive
evaluation to be evidenced within the quality of subjects' evaluations of their plans, through
an ability to reflect effectively on the value they gained from implementing the tools within
Mark-UP and an understanding of any improvement in their learning.
In fact there was evidence of all of these forms of evaluation, although once again there was
some variety in the quality of the responses. The responses were analysed through constant
comparison to identify commonalities in the responses which could then be classified into
evaluation types. Through the analysis of all the students' responses to this activity, three
specific types of responses emerged that dominated the responses to the questions: subjects
who identified improvement in terms of the strategies they implemented; subjects who
discussed improvement in terms of their plans; and subjects who did not observe any
significant change by the end of the semester.
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7.2.1 S u bjects who identified i mprovement i n terms of the strategies they
implemented
By the end of the semester nearly all of the subjects demonstrated the ability to evaluate their
learning, and their responses provided some of the strongest indications of metacognitive
evaluation. This was not true of all of the responses, however. Many subjects could describe
the strategies they used to improve their learning, but often lacked the depth to critique the
value of them:
I think my reading skill have improved a bit than at that time. Even though my
reading skill is not good yet, I would say Ifound out the way to read more
efficiently. I did not have go through every single word. I tried to skim reading
and then with that information, I understood easier and faster than before. Also
as my knowledge about this unit get better. (Subject I 00)
Subject 100 described ways in which she had adapted her reading strategy to accommodate
the requirements of the course and to assist her learning. Nevertheless, this response lacked
depth. For example it was not clear from this, just how the subject understand 'easier' and
faster than before through skim reading. Another example is Subject 98, who claimed:
Well, i guess i have improved some of my reading skills, and ifound that i am
less likely to do the annotations. Basically i have use the same skills to doing
the MarkUp, but the thing different is after i have read the whole articles, i will
search some website which are relate to the chapter, so i can read more
information and improve my understanding of the topic, and then do my
summary. (Subject 98)
While the strength of this response was the subject's ability to apply her own judgement to the
value of the tools et, using the Post URL rather than the Annotation tool, she was still not clear
as to the processes afforded by the tools that assisted her development.
The vast majority of responses however, were more able to clearly tie the nature of their
improvement with the reading strategy or tools that they employed. While not particularly
well expressed, Subject 83, described her use of tools and strategies in terms of cognitive
processes:
The mark up helped to understand the reading by doing the activities given we
were made to think about the readings and then out the ideas into practice. So it
actually made you think about what the readings where actually trying to say.
(Subject 83)
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The value of deep processing was emphasised by many subjects. One went so far as to
describe the value of Mark-UP in terms of its role as a collaborative medium as well as a tool
for authentic learning:
Ifound that the mark up system was good at helping me engage with the
reading better. The variety ofactivities certainly kept the course interestingfor
us. The most attractive part ofthe mark up system was the ability to dicuss the
readings with the other students. It has certainly encouraged me to think more
deeply about the issues raised by the readings. This has also enabled us to
anchor the concepts presented in the readings with real world examples.
(Subject93)

The ability to evaluate individual strategies in terms of subjects' own needs and the cognitive
processing that each of the strategies or tools promoted was surprisingly common. Similar to
Subject 93, many subjects described the collaborative mechanisms within mark-UP as a
valuable approach to use others' ideas to monitor understanding. Subject 102 claimed:
What /find most helpful are the annotations and discussion forums because
they provide opportunities for students to interact with one another - askingfor
and offering opinions - thus promoting peer-learning. Moreover, upon
submitting a response to a task, the ability to view other people 's responses
means that I am able to compare my response to theirs and hence pick up
points ofthe readings that I missed. (Subject 1 02)

This response was reinforced by Subject 129, who stated:
It was great in the 2nd halfofthe semester when all ofthe mark up tools were
available insted ofjust one or two as this cateredfor all users with different
learning styles and offered the user with multiple tools that aided in the
learning of the reading. Every week I used the annotation tool as !found this
very helpful. I could view other students anotatoins and this would help me
understand a certain topic better as it had been discussed. It saved me time as I
didn't have to go away andfind that information and use the dictionary quite so
much. I would like to think that I helped other student out in this way as well.
(Subject 129)

As well as being able to evaluate the Annotation tool in terms of its value as a feedback
mechanism for monitoring her understandings as well as for articulating them for others s,
Subject 129 was also able to demonstrate a high level ofmetacognitive evaluation by
appreciating the flexibility in her ability to select the tools she considered most appropriate for
her learning at a given time.
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Nearly all subjects who evaluated their performance in terms of strategy could apply a high
level of metacognitive evaluation to the choice of strategies. As subject l 29's comments
indicated, several subjects found annotation valuable and could argue why:
The annotations or discuss really made me participate with people whose
taking this unit. Because the annotatios can respond, either agree and disagree,
this makes it interesting . (Subject 61)

Some preferred to summarise and could clearly explain the value of that approach in their own
terms:
My understanding of the readings has changedfrom thinking ofthem as being
incredibly boring, to something thatjust takes a day to complete. The way to
learn the materials is through summarising the document and relating the
sections to what I already know, this way I can write recalling something freely
and keep the writing going at a steady pace. I did notfind other users comment
very helpful, as were often extracts from the reading orjust rephrased the
reading and did not add any new light, but did cost time in reading it. (Subject
34)

While Subject 34 could clearly make a case for summary, others were just as adamant about
the value of posting URLs:
I think the task offinding and posting URLs related to the weekly readings is
effective in encouraging me to ponder over the articles, instead of reading and
forgetting them instantaneously. Additionally, I have been able to apply what I
have learned to new contexts, which helps me retain previously learned
information, and build new schemata. (Subject I OJ)

Ultimately, not everyone valued every tool or strategy that was promoted within Mark-UP,
but the fact that 50 subjects were able to clearly argue for their choices of strategy and explain
how they improved their learning, provided strong evidence that metacognitive evaluation
was being demonstrated. Some subjects could even articulate how the processes they engaged
in within Mark-UP could be applied directly to other domains ofleaming beyond reading
comprehension:
IfI don 't quite understand the readings, Ifind myselfbrowsing the library for
more information about them. Some of Mark Up tasks involve applying the
content of the reading on certain situation or giving a real life example for each
point in the content. Ifound these tasks are useful to deepen my understanding
about the content and how to apply it on different tasks. (Subject 128)
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This ability to reflect on one's performance, identify the strengths and weaknesses of
strategies used and explore ways in which conceptual understandings could be applied across
domains would appear to be strong evidence of metacognitive evaluation. In fact, such types
of comments were common throughout subjects' responses to this question. Very few of the
subjects simply evaluated their conceptual understandings without reference to the strategies
used to develop them. Only one subj ect listed specific concepts learnt during the semester,
and even then, some lip service was payed to the strategies afforded within Mark-UP to assist
in this:
My understandings on certain topics have developed this semester. The main
areas where my learning has excelled are:
- differentiating between good and bad design and identifying the elements

which can effect a good design
- the use of mark-up and the benefits ofannotating texts and reading others '

opinions to expand my learning and understanding of the texts
- the importance of behaviourist approaches in designing a learning

environment, i.e. behaviourist, cognitive and constructivist
The activities that I participated in throughout the semester, which allowed me
to develop my conceptual understandings, were the mark-up tasks and
assignment two. The mark up tasks challenged my understandings in certain
areas such as the importance ofdesign, analysis andfeedback. (Subject 9)

It appeared therefore that Mark-UP was successful in engaging subjects in evaluation of their
strategy usage. The fact that very few subjects simply discussed their learning in terms of
conceptual understanding suggested some development in evaluation compared to the mid
term evaluation conducted before the submission of subjects' partly completed portfolios. In
the mid-term evaluation, the most common responses (50) were those that tended to focus
primarily on the readings; and although many of the mid-term responses did discuss strategy
use, there was still more evidence of object-level judgements than the more abstracted meta
level evaluation. By the end of the semester it appeared most subj ects could discuss their
performance during the semester in terms of the strategies they employed. Whether this was a
result of engaging subjects in mid-term evaluation and planning following feedback is not
certain. The prevalence of comments that tied learning strategies specifically to the toolset of
Mark-UP suggested that at least in part, the process of using the tools themselves may have
had a part of this. In negotiating their understandings of the readings by using the tools, the
implicit evaluation within the continuous monitoring process may have impacted on their
ability to evaluate their performance. Nevertheless, most of the responses were quite explicit
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in the nature, suggesting that at some point such evaluations became conscious and external to
the learning process. To explore this further, the next section discusses this more explicit form
of evaluation by analysing the responses of those subjects who specifically referred to their
plans in evaluating their performance.

7.2.2 Subjects who identified i mprovement i n terms of their plans
Given the high level of metacognitive evaluation demonstrated in subjects' discussions about
their choices of learning strategies, one might expect similarly high levels of responses
evaluating the plans they articulated in Week 7 of the semester. Interestingly, 30 subjects did
not specifically refer to plans, despite the question requiring them to do so. While it could be
argued that many of the responses involved implicit critique of their plans, most subjects did
not specifically restate their plans and evaluate them. Nevertheless, there was still a number of
subjects who did so, although these tended not to be the ones that demonstrated evaluation at a
high level of self-awareness.
It has been shown how planning could take the form of identifying strategies for process
oriented goals as well as performance goals, and how the former is most indicative of
metacognitive activity. In evaluating their plans, the majority of subjects evaluated plans that
were tied to performance rather than process goals. Subject 125 argued:
I would say my skills has not improved much compare to myfirst 5 weeks, but
at least it has improved though. Honestly, from the comment that I got for my
first part of the portfolio, I was motivated to improve more, so I can get a
higher mark or at least the same mark as I've got before. For this, I try to apply
the theories of the readings to the activities and I also add more annotations
and more URLs. (Subject 125)
Some subjects were quite formalistic in the way they measured performance, considering it in
terms of quantity or effort rather than in the quality of their responses:
I have already managed to post more annotations and giving more detialed
comments to others ' postings. With that, I have also come to more websites and
gather information from them, that I am able to post better comments and gain
a lot deeper understanding about the topic. Thus, i can say, it has been going
better since the previous one. (Subject 107)
These types of responses were in keeping with the initial plans made following feedback on
the partly completed portfolio, where many subjects identified issues with effort and quantity
rather than learning. Subject 112 showed that this was still a major issue for him:
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At the beginning of the semester, I had vowed to complete each markup on time
which I did/or the first half of the markup. The second half has been very
difficult especially with so many other assignments to finish offat the same
time. Also, Ifeel that too much concentration on the second assignment made
me drift away from me completing the markup on time. (Subject 1 12)
Not all plans were geared towards such limited goals, however. One possible reason for the
lack of discussion of plans at this stage of the semester, was simply because constant
evaluation had rendered them obsolete:
Understanding the reading is a lot easier now. I think I've mentioned in week
7's assessment that the annotation is useful in helping me understand the
readings. Sadly, I found that the other tools (forum and url post) did not help
me at all in my understanding of the reading or the weekly exercises. I
abandoned my strategy of trying to post more URLs precisely because I did not
feel that it helps in any way. (Subject 56)
This response in fact demonstrates a clear ability to modify plans based upon new
understandings. As subject 56 discovered posting URLs to be of little value to him, his choice
to abandon the plan was an appropriate one. On the other hand, some simply did not see any
reason to modify plans that were working well for them:
My strategies have stayed the same throughout; I make not ofthe most
important points and theirfeatures for future reference. Ifind the mark-up
system an excellent way to study. The summaries are just like making out own
compiled notes, and when it is printed it is ready to be studied. (Subject 1 06)
While the above example may well have been informed by a strong level of metacognitive
evaluation, its focus on the mechanics of the strategies used makes it a less compelling
example than another student who was clear about the value of her plan and was able to show
an emergent understanding of how the application of the plan had improved her learning:
Comparing to the previous portfolio submitted I have tried to link two or more
readings together while doing my weekly activities, instead then referring to the
week 's reading only. I understood that it is important to relate readings to each
other, because they do link, and looking at past readings does reinforce my
ability to understand concepts, and eventually memorise them. The use ofthe
weekly tasks reinforced my pre-existing opinions, about the way I learn the
best, which is to put in practice what I read and learn. Finally, ! learned to
avoid the words 'in my opinion ' by making sure that whatever I was writing
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was referring to fact. I must admit, that this last point has been the main change
in comparison to the previous portfolio. (Subject 82)

It would appear, therefore, that the role of Mark-UP as a tool to support metacognitive
evaluation went beyond the specific instantiations of pre-evaluation, post-evaluation planning,
and final evaluation that were implemented through the Portfolio and Design Problem tools at
specific instances of the semester. In fact, evaluation did appear to be a more iterative and
implicit process. As subjects' understandings of themselves grew, initial plans were modified
or reinterpreted to the extent that the ideas used to inform them were no longer valid. Subject
82 for example, was able to take on board the feedback she had received and make plans
accordingly. It also appeared that as she embarked on those plans, her understanding of herself
as a learner and her own cognitive processes evolved, so that she understood exactly why her
plans were useful to her. The fact that in articulating their evaluations several subjects made
reference to the ongoing and continuous process of 'marking up' their readings through tools
such as annotation and the weekly design problems suggested a more iterative process of
evaluation took place than that provided purely by the mid-term and final evaluation
activities.

7.2.3 Subjects who did not perceive any significant change i n learning
There were a very small number of subjects who identified either little or no improvement in
their learning. However, these did not necessarily show a weakness in subjects' abilities to
evaluate their learning at a metacognitive level, in fact quite the opposite. The weakest
responses in fact did claim improvement, but provided little evidence for it. Subject 66 stated:
My conceptual understanding ofcourse content has definitely improved. I now
find it much easier to go through long passages oftext and now have the
confidence to plan and strategize my reading. The markup tool is definitely the
instigator towards my renewed zestfor studying this kind ofmaterial and any
other course material. For this I give it 5 stars. (Subject 66)

While it is tempting to flatter oneself with such a remark, there is little evidence of
metacognition within the response, despite its assertion of improvement. Some examples of
the plans and strategies the subject has developed and exactly how Mark-UP was an instigator
in his renewed zest for study may have given more confidence. Nor did Subject 1 19's
assertions of his abilities appear to be very well founded:
well, at least i know more the knowledge about the multimedia ifcompare
before i start this course. Then, i also know many strategies in learningfiled of
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multimedia, it quite helpful for my studying..... i think i doing quite well in this
unit. (Subject 119)
Subject 40 was probably a more truthful response for this type of subject:
I guess I am better than before, because I've worked very hard with mark-up
tasks, and read a lot of extra articles to prepare writingfor references, or to
understand what the reading text means and so on. As you know, this unit has
very much reading and writing challenges. Yes, surely, I've improved those
skills. But I am not sure, how much I've improved,-Just I have tried to
understand and to write right and more valuable answers. (Subject 40)
This would appear to be quite typical of the weaker students, who could identify some
improvement without being able to effectively characterise it. Such responses, while few,
tended to indicate that some subjects could gauge the intrinsic value of a particular activity,
but could not extrapolate at a metacognitive level to attribute such values to their own
personal goals and the development of their understandings.
Such weakness was not very evident in the seven responses that indicated no change. For one
subject, Mark-UP simply did not provide a useful alternative to her already well-developed
learning strategies:
The truth is I don 't think the way I interpret things has changed at all I still
need a pen and paper to fully understand these readings. That 's probably the
best strategy for me as I still need to see it and absorb it and then highlight it
and make points and I can 't do that on mark up. So my strategy hasn 't change
and in a way I guess that means the way I interpret the readings hasn 't changed
either. Pen and paper is still the wayfor me! (Subject 55)
For another subject it was not so much that Mark-UP did not add value to his learning, but
that he had developed effective ways of working with it within the first few weeks, arguing:
Ifeel it has been the same. Completing weekly Mark- Up activities are helpful in
increasing transfer by engaging the students in the work. By making the weekly
activities assessable, Ifind that I apply myselfa little stronger to learning the
unit material, but no more/no less than activities 1-5. (Subject 36)
For another, there was still improvement, albeit in a very limited way. One subject argued,
'There was little improvement by myself though little is better than nothing i would say'
(Subject 1 7). His argument for the Jack of improvement, was not so much in his inabilities to
engage in the strategies for learning within the Mark-UP tools, but because of his own
volitional inadequacies ('I became slack'). A similar problem was experienced by Subject 64,
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who argued his performance was 'just about the same'. When expanding on this however, he
described issues with perseverance rather than with the learning design of Mark-UP:
i would say that as the semester started to get to its climax, available timefor
markup dimished. i still did the readings, i think that i was a week late with
number 12, and commented where applicable. overall i think that i can see a
definite improvement in my ability to read and grasp the import ofwhat an
article is saying in a short amount oftime. (Subject 64)
The negative impact of external factors relating to workload and motivation was recounted by
several subjects and may have influenced the comments of Subjects 64 and 17.
Only two subjects declared absolutely no change, and these ended up being the interview
Subjects Claire and Bettina. Both of these subjects claimed Mark-UP had little value for them.
For Bettina, her 'participation in the markup activity since week 7 has been minimal (out of
pure rebellion bordering on defiance perhaps)'. Claire was less vitriolic but equally clear in
her evaluation of the role of Mark-UP in developing her skills as a learner:
I have gained quite a detailed understanding ofthe issues involved in interface
design and how to go about them. However, !feel this understanding has not
come about as successfully through markup as was expected. !feel my
conceptual understanding has come about through applying to exercises such
as commenting on a web page, not commenting on a reading.
It appeared therefore that end of semester responses that identified little change in learning
were not necessarily indicative of weak metacognitive evaluation. Ultimately it seemed that
those responses that identified strategy use and planning provided a strong reference from
which to interpret the extent to which their evaluation demonstrated metacognitive activity.
The same could not be said for subjects who perceived little change. Nevertheless these
responses did appear to demonstrate a range of metacognitive processes. Some of these
responses indicated little self-awareness while others clearly showed a strong understanding
of themselves as learners. Although Mark-UP appeared to be less valuable to both these types
of students than for those who evaluated their performance in terms of the strategies they used
or in relation to their plans, this did not seem necessarily an indication of its value as an
environment to promote metacognitive evaluation. Instead, those subjects who could clearly
explain Mark-UP's lack of utility to their learning clearly were able to do so from a position
of awareness of their learning needs. It was mainly the small number of students who
evaluated their performance with little reference to their learning strategies and specific skills
they developed or perceived they already had, that did not make the best use of the product.

Chapter 7: Exploration of how Mark-UP Supported Subjects' Evaluation

Page 2 1 4

7.2.4 Concl usions about how subjects' eval uations evolved by the end of the
semester

Subj ects demonstrated a range of evaluation types throughout the semester as they used Mark
UP to reflect on their performance. These types varied in the extent to which they could be
seen as providing evidence for metacognitive processes. The mid-term evaluations tended to
focus on difficulties regarding the readings, with strategy use appearing somewhat secondary
to that, and fewer responses that could directly discuss evaluation in terms of an abstracted
level of awareness. Nevertheless, for the majority of subjects, the process of formatively
reviewing their work through the Portfolio tool and responding through the Design Problem
tool regarding their learning performance enabled them to articulate their evaluations of
themselves as learners in an explicit way, which would probably not have happened had this
reflective activity not been designed into the course.
By the end of the semester, subjects demonstrated types of evaluation more aligned to
metacognitive evaluation. While the question was a little more general in nature referring to
subj ects' conceptual understandings and strategies they developed in the light of their plans,
very few of the responses focused purely at the level of content mastery. Nearly all responses
identified learning techniques they used throughout the semester, with a number of them
referring to these in terms of plans.
The end of semester responses tended to show an ability to clearly differentiate between the
cognitive processes inherent in their strategy use and how these matched their learning
preferences. This stronger bridge between the object and meta-level evidenced in the end of
semester evaluation types suggested some development in subjects' abilities to evaluate
themselves as learners beyond their basic assertions of improvement.
One odd finding was that few subjects specifically mentioned the plans they defined part of
the way through the semester. It would appear that the ' goal posts' had moved significantly
between the two points of submission. While several subjects still did evaluate their goals in
terms of external performance and effort, the propensity for subjects to critique their own
strategy use would suggest some evolution of those goals. Whether this was a result of the
specific instances of planning and evaluation embedded within Mark-UP is debatable. The
tendency for subjects to attribute improvements in their understanding of themselves as
learners and the strategies they used to the tools within Mark-UP suggested that the
continuous monitoring inherent in these tools may have made some contribution to the value
of Mark-UP as an environment for promoting metacognitive planning. This implicit
evaluation is explored in the next chapter.
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The question however remains, however, as to which subjects benefited most from the explicit
evaluation activities designed into Mark-UP. It did appear that Mark-UP did not ensure a
positive experience in self-evaluation for everyone. A few subjects were quite vague in noting
their improved learning, and for a few, little perceived improvement was observed. For many
of those subjects, the issue of volitional factors once again impacted on their experience with
the product. One subject claimed:
There aren 't very many changes in my work. In fact, I'll go so far as to say the
quality ofmy work has declinedfrom week 7. My excuse is that I've had so
much work at the end of the semester that Ifind it very difficult to do the Mark
UP exercises. (Subject 56)

Another subject lamented what he perceived to be a lost opportunity in Mark-UP:
Unfortunately the amount of work that has to be done each weekfor mark- UP
makes life a bit difficult. While some ofthe readings have been crap, some have
also been really good. And it would be nice to have been able to spend more
time on summarising them properly. (Subject 7)

Of all of the evaluations made at the end of the semester, approximately half of the subjects
mentioned their own levels of motivation, the workload involved, or external factors such as
commitments in other units as major influences on their improvement throughout the
semester. Once again, this raises the integral nature of affective components to subj ects'
abilities to regulate their cognition. Despite the environment working effectively for most
subj ects as a means for metacognitive evaluation, issues of self-concept, motivation and
volitional control still impacted strongly.
In the end, it also appeared that a few students did not appear to gain any value at all out of
Mark-UP. Just as Subjects 7 and 56 did not show an inadequacy in their ability to evaluate
themselves by arguing external factors that impacted on their performance, Claire and
Bettina's comments were equally valid. The findings of this section of the exploration of how
Mark-UP supported subjects' evaluation as a component of self-monitoring can therefore be
summarised as follows:
•

the end of semester evaluation demonstrated a stronger link between meta- and object
level evaluation, suggesting development in subjects' metacognitive evaluation since
the initial self-evaluation activity;

•

while evaluation against plans tends to be indicative of metacognitive evaluation, the
limited evidence of planning as the basis for the end of the semester evaluations
suggested a continuous evolution of plans as evaluation occurred in an implicit and
continuous way; and
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•

not all subjects appeared to benefit from the evaluation process, and the role of affective
dimensions such as motivation combined with subjects' existing levels of
metacognition on their evaluations suggested the value of explicit evaluation varied
depending on the needs of the subject.

It appears therefore that further exploration of Mark-UP as an environment for promoting
evaluation is warranted. Research question 6 sought to explore how Mark-UP supported
subjects' evaluation as a component of self-monitoring. The types of evaluation that subjects
engaged in have been identified and the role of planning and further iteration of evaluation has
been discussed. There remains the question of the relationship between interpreted
metacognition and the evaluation process, with particular regard to the types of student who
benefited the most from the product.
The next section, therefore, examines the role of Mark-UP in supporting evaluation within the
group of interview subjects, to see to what extent their metacognitive backgrounds and
experiences with the product influenced the ways in which it operated as a medium for their
developing evaluation skills.

7.3 Exploration of the metacog nitive nature of interview subjects'
evaluations
In order to explore the role of Mark-UP as a means of supporting metacognitive evaluation
across a range of existing metacognitive levels, the interview subjects' evaluations of their
performance conducted in Week 5 and at the end of the semester were analysed. Firstly,
subjects' foci in the initial evaluation are described in terms of the types of the evaluation
demonstrated and the extent to which they were indicative of metacognitive processes. Their
final evaluation was also explored. Here, the level of perceived improvement is defined as
well as the focus of this improvement: whether it was based upon their understanding of the
concepts; on their use of strategy; or against plans. From these forms of data, interview
subjects' demonstrated abilities to evaluate metacognitively were gauged, and the role of
Mark-UP in contributing to that could be ascertained.

7.3.1 Eval uations made by Interview Subjects with i n Mark-UP part way through
the semester
As has been shown in the previous section, responses that could go beyond the evaluation of a
specific artefact to the evaluation of self are best indicative of metacognitive activity. One
would therefore expect that highly metacognitive students would be able to demonstrate
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evaluation in all the ways defined in the initial evaluation. This would incorporate effective
evaluation of the readings at the lowest level, of the strategies that subjects used to understand
the readings at a higher level, and finally, at the highest metacognitive level, an ability to
evaluate themselves as learners.
Of the 12 subjects selected for interview, only 8 completed this activity. When questioned in
interview, there appeared to be a variety of reasons for this. Yvette, for example, argued
reflection was something she 'would not normally do. If other people ... gave me comments, I
would respond to it, but I wouldn't reflect on my work'. For Craig, such activities were
'purely about giving the tutor what they want' and so he found little personal relevance in the
activity. Jake, who was left with 'a backlog of work to do' before submitting his partly
completed assignment sacrificed the evaluation activity. Debbie on the other hand simply
couldn't remember if or why she had not completed activity.
Those subjects that did respond to the activity displayed a similar pattern as the group as a
whole. Nine of the interview subjects were able to describe the value they placed in the
readings and the difficulties they had with that. While Frances simply noted which readings
she had most difficulty with, others were more able to articulate the reasoning behind there
responses. Brian was able to compare his abilities with separate readings based upon their
length, quality of content, and layout:
Large reading have been more problematic as I am not a huge fan ofreading.
The week 4 reading was concise but large. Ifound week 5 a much better read,
full of useful! information and a straightfor layout helped to achieve a better
understanding of the main concepts.

Similarly, Duncan evaluated the readings in terms of their 'wordiness' and their length.
This narrow focus on the object-level of evaluation, such as the length or wordiness of the
reading, was quite indicative of the subjects who demonstrated an overall low or medium
level of metacognition. However, those subjects who were interpreted as medium to high in
terms of their overall level of metacognition demonstrated a little more self-awareness when
evaluating their experience with the readings, making reference to broader issues such as their
application to real world problems and so on. Belinda, Sylvia, and Claire described their
experiences more in terms of the nature of the content in the reading. For Belinda, for
example, reading 4 was problematic, not because of the reading itself, but because she had so
much that she wanted to say. Claire, on the other hand could articulate problems with
engaging in theoretical texts, identifying conceptual as well as structural issues in the reading:
Week 4 and Week 5 have been the most problematic so far because they are
long, tiresome, and relate to theory which is hard to relate to knowledge or
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experiences. They require a large amount ofconcentration andfor quite long
periods of time.

This difficulty in relating to personal experience demonstrated a keener level of evaluation
than simply arguing that the reading was too long.
One of the intriguing aspects of this activity was that, as with the whole group, most of the
interview subjects integrated their discussion of strategy with the reading, making it the
primary focus of the evaluation. All of the responses received demonstrated some level of
evaluation of their strategies. While Frances and Alan were somewhat limited in their
responses, they were still able to explain which strategies worked best for them when it came
to reading. Alan focused on finding a non-interrupted period of time and printing out the
reading, while Frances specifically mentioned annotation as a valuable approach, although she
did not explain in any detail why. The same was also true of Duncan, Jake and Sylvia. While
Duncan listed many strategies he used, Jake and Sylvia could go further, explaining their
personal relevance. For Jake:
Ifind annotating the readings to be very helpful in expanding upon and
consolidating the information given in the lectures and tutorials. (Michael was
excellent by the way :) I have always been pretty good at reading and
comprehension, but I havefound that combining the annotation feature allows
me to summarise and clarify points as I go.

In this sense he was able to describe the personal relevance of the strategy in cognitive terms.
Sylvia's evaluation was similar, but with a greater focus on the value of the strategy as a tool
for personal confidence:
The annotation tool has been rather helpful as I could read the views ofothers
and understand better what the article meant. I never had IT background in the
past, and hence, reading such articles used to scare me. Now, I read it with
more comprehension and with less phobia. I usually read the articles, then
write down my own opinions and its main ideas, trying to see how they balance.
If in doubt, i would usually use web references that has techno terminology
search capabilities. The MArk Up system has been a rather innovative part of
my learning IMM

This ability to extend beyond a description of the strategy to explain the value of it was also
evident in those subjects interpreted as more highly metacognitive. Claire could describe her
approach to summarising the main ideas of a reading before annotating, but then could argue:
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By breaking documents down first, I have been able to get an overview before
commenting so I do not add something before it has been properly explained.
Further, by discussing the concepts with other students, I get to see what issues
other students are focusing on and whether or not I agree with them.

Belinda did not actually value the tools within Mark-UP. Nevertheless, she was quite able to
explain why and argue for the value of her traditional strategies. For her, making physical
notes in the margin of a printout was the most effective strategy. She described her favourite
tools as 'printer/laptop and highligher/ink pen', and was critical of Mark-UP which imposed
strategies which she did not feel useful, claiming:
/found it time consuming (and difficult to manage with my overtaxed time
schedule) to have to then go BACK to Mark- UP to add all of the comments I
had made as I read.

Therefore, while quite negative of Mark-UP, Belinda's response as well as Claire's was
clearly evidence of a high level of evaluation of their strategies.
It was not surprising that those subjects interpreted as highly metacognitive were also best
able to direct their evaluations part of the way through the semester towards themselves.
While Belinda simply said there had been no development in her understandings of herself as
a learner, her ability to clearly articulate her needs and approaches evidenced a strong level of
self-evaluation. Claire, too, was able to show strong self awareness. She could observe growth
in her learning and could effectively attribute that to Mark-UP. Her claim was that originally:
I had been approaching the readings with hesitation as I did not want to make
"stupid" comments or appear informal. I have now realised there is no point in
being scared or hesitant to what you write but more to get something down
which allows you to reflect and learn with others.

Claire was also able to add to this, stating, 'I am getting more interest in the topic since I have
another unit also relating to similar concepts and thus can interrelate the two'. This ability to
find commonalities between topics and frame them in terms of personal relevance
demonstrated a sound ability to evaluate herself.
Of the other subjects, however, evidence of self awareness in observing any change in their
learning was minimal. While Alan argued minimal change in his approach to reading, he
could still claim some personal value from Mark-UP in terms of its flexibility and
functionality, which showed some self-awareness. Sylvia too, could describe Mark-UP's
value in building her confidence, claiming:
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when dealing with something new or difficult as you get to know that others
might also be trying to come to terms with what you 're struggling with. And
best yet, you get to help each other.

Nevertheless, the other subjects did not demonstrate much self-evaluation at all. Neither
Frances, Brian, Jake nor Duncan described how they have perceived any change in the way
they learned since using Mark-UP.
Such findings suggest that at least initially, Mark-UP was limited in the way it promoted
evaluation during the mid-point of the semester, particularly for those subjects interpreted as
metacognitively weak or moderate. Merely using the Portfolio tool to review their work and
then respond in the Design Problem tool to an evaluation question did not provide adequate
scaffolding for these subjects. In many ways this is not surprising, since it represented a first
iteration of the evaluation process in an explicit way. However it does reinforce the notion of
evaluation being part of a broader self-monitoring loop which operates in iterative cycles.
While the types of evaluation evidenced both with interview subjects and the broader group as
a whole suggested that Mark-UP acted as an enabling tool, it did not appear to actually
promote evaluation at a level of abstraction. In order for it to operate effectively at a fuller
level, one would expect greater evidence of types of evaluation more clearly aligned with
metacognition following the process of feedback and iterative planning that took place
following the mid-term evaluation. This, in fact, proved to be the case.

7.3.2 Eval uations made by the i nterview subjects within Mark-UP towards the
end of the semester

The tendency for limited types of self-evaluation observed during the early part of the
semester was in stark contrast to the response to the activity towards the end of the semester,
where students were required to review their work and describe their performance against the
strategies for improvement they identified after having received feedback on their partly
completed portfolios.
Nine of the twelve interview subjects completed this activity. They were also asked in
interview about whether they had perceived any improvement in their learning and for those
subj ects that did not complete the activity, their interview responses formed the basis of the
interpretation that follows.
Of the 12 subjects, most could identify how they had improved in their learning through
Mark-UP to some small degree. The exploration of the whole group showed that responses
generally fit into the categories of: improvement identified in terms of strategies;
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improvement identified in terms of plans; and subjects that found no improvement. By far the
most common type of evaluation within the interview subjects was students who identified
improvement in terms of strategies.
That did not always mean that a strong level of improvement was noticed however. Jake, for
example did not complete the activity, and when asked in interview about whether he felt he
had improved, he acknowledged some improvement, but felt that Mark-UP had more
reinforced strategies he was already aware of, but did not use heavily previously:
I don 't know ifI 'm a better learner ... I think it was helpful for my learning...
it 's confirming that it 's the best way for me to go through, as I go, making notes
and then review my notes rather than . . . I don 't know... just reading it and not
make any notes.
This was a lukewarm response, but one still tied to strategy, and one that showed an
awareness of the value of strategies used. Craig, too, while not completing the final activity
because of time constraints, demonstrated a clear ability to evaluate his learning in interview,
once again tied to strategy use. When questioned about whether he was a better reader as a
result of having used Mark-UP he admitted, ' I suppose yeah. Maybe just developed a bit of an
eye for key points. That sort of thing.' When asked how he had developed this skill he
attributed it to, 'the summarizing, I think that's helped me'. In their written responses, Duncan
and Claire also could attribute improvement in learning to strategy use. While Duncan's
comment began 'I don't think my ability to understand the course material changed
throughout the semester. I really used the same techniques for understanding the readings for
each week', his further description of his strategies somewhat undermined this claim:
The mark-UP system did deliver a new learning method to me though, in the
form ofother student's views. Often someone wouldpost a question that I also
did not know the answer to, and a number ofstudents would offer answers. This
was helpful to me in understanding all the concepts.
Claire, while not attributing her improvement necessarily to reading activities within Mark
UP could describe further improvement:
Ifeel my conceptual understanding has come about through applying to
exercises such as commenting on a web page, not commenting on a reading.
However, in saying that, !feel the time spent in markup was to an individuals
advantage depending on how much they would like to take out of it. If the
student spent much time researching additional URLs and information, he/she
would be benefitted with a greater understanding ofthe subject matter. Also,
the more time spent on each topic was additionally enhanced with the student
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improving his/her strategies to read these readings. My strategies to help
understand the readings have come about through improved skim reading and
better note making skills with additional research via Google giving a better
understanding to the topic enabling me to challenge an idea ifI do not agree
with it.

In this example Claire could define clear improvements to her learning, and was able to
distinguish between the Design Problem tool and the other reading tools such as annotation.
While she did not personally value the reading tools as much, the strength of her response in
terms of her ability to tie improvement to strategy and to obj ectively judge the value of Mark
UP for students with different skill sets makes this a strong example of metacognitive
evaluation, demonstrating awareness both of herself and the needs of others.
In fact, noted improvement was not necessarily an indicator of their ability for metacognitive
evaluation. While Frances identified a high level of improvement for her learning, her
description of strategy was much looser than Claire's, focusing as much on peripheral issues,
so that while she claimed, ' annotation really helped me a lot', she did not really identify
features of that strategy she found useful, instead claiming:
With the Mark Up and the weekly task, itforced me to do my readings every
week so that i won 'tfall behind. its great too coz all the mark up task is stored
on the web. and i can retrieve itfrom uni or home or anywhere i am.

Yvette too, observed some improvement in her performance by mimicking the techniques of
Mark-UP though she did not eventually use the tool directly. She claimed 'it helped me to
learn', but was vague in what she attributed the improvement too, stating, ' I'd use Mark-UP
next time. . . I like the annotations' but adding little beyond that.
Brian's self-evaluation demonstrated a clear sense of improvement. While most of the other
subjects identified this in terms of strategies used, Brian was more focused on his initial plans:
The ways in which is mentioned i could change my Mark- Up to achieve a better
score have come into practice, with the addition ofadding a url to each reading
and adding at least 4-5 annotations per reading. My understanding ofthe
course has changed throughout the semester, !feel now that I have a better
grasp on designing programs that the user "wants to " rather then "has to "
interact with.

While the noted improvement is pleasing, once again, this was not a response that
demonstrated strong metacognitive evaluation. His evaluation was in keeping with his initial
focus on performance and effort in his plans. As such it was more formalistic in its approach.
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Success was measured by the amount of posts he made. While he claimed that his
understanding had changed throughout the semester, the vague platitude that accompanied the
statement suggests that these were inadequate plans to fully engage the subject in
metacognitive evaluation.
The same was true for Dean, who also evaluated himself against his performance goals, and
who also tended to discuss things in somewhat vague terms:
think that i have started to say a bit more on my mind compared to earlier,
however i think that it will be a while until i am able to fully convey my
thoughts across through this form. Although i much prefer it this way compared
to other methods. Hopefully my marks will show this.
The two most interesting responses could be found in Belinda and Debbie's responses.
Neither of them perceived any change at all in their performance. In fact, both subjects felt
they had deteriorated. Debbie was able to acknowledge some improvement in confidence, but
claimed 'I don't feel I produced such quality work as I had in the first half of semester due to
time limits vs. workload'. Belinda's response was much more targeted to the value of Mark
UP for her. Claiming the reading activities were ' Busy-Work', she felt little value in
maintaining activity towards the end of the semester:
My overall performance for the semester has been excellent... but my
participation in the markup activity since week 7 has been minimal (out ofpure
rebellion boardering on defiance perhaps)

7.3.3 Concl usions about the metacognitive nature of i nterview subjects'
evaluations
A summary of findings related to interview subjects' planning and evaluation is found in
Table 7.1. Subjects were interpreted as achieving certain levels of evaluation based upon the
nature of their evaluations and the extent to which they could abstract from the object form,
such as a reading or a specific technique, to a meta-level involving critique, a description of
personal relevance and so on. All the levels were interpreted by the researcher, except for
perceived improvement, which was described by subjects in their final evaluations. The three
subjects who did not complete the final evaluation are marked with (int) to represent the fact
that their improvement was interpreted by the researcher, based upon their interview
responses rather than the subjects' own stated perceptions.
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Examining this table it appears that some patterns exist between subjects in the way they
conducted evaluations throughout their use of Mark-UP. The following findings are discussed
below:
•

Mark-UP provided a means for subjects interpreted as highly metacognitive to
demonstrate evaluation at a commensurate level; however Mark-UP was not highly
valued by these students and appeared at times to duplicate or hinder existing
metacognitive processes;

•

subjects interpreted as metacognitively weak did not appear to demonstrate the full
range of evaluation types, suggesting Mark-UP was limited in its ability to promote the
types of evaluation most associated with metacognitive self-monitoring; and

•

there appeared to be a 'sweet spot' in terms of Mark-Up's ability to support
metacognitive evaluation for subjects interpreted as metacognitively moderate, who
were able to use the product to demonstrate a broad range of evaluation types.

The generally few number of responses to these activities suggested that evaluation was not
perceived as highly relevant by these students. The fact that there was little in the way of clear
'assessment' attached to the evaluation activities may have been indicative of the overall
emphasis on performance rather than learning goals, though there were still two subjects who
identified mixed or learning goals who did not complete all aspects of the activities.
Nevertheless a pattern emerged within the evaluations that indicated a clear tendency for
subjects who were interpreted to be at a high metacognitive level to evaluate their
performance at a higher level of abstraction than those subjects who were interpreted as
operating at a lower metacognitive level. Apart from Debbie, from whom there was a lack of
data, all of the other interview subjects interpreted as highly metacognitive could evaluate at
the object-level, easily describing the difficulties they had with readings, and at the process
level, evaluating the effectiveness of the strategies used. These subjects also indicated
medium to high levels of self-evaluation, demonstrating an awareness of their evolving
learning processes. This could not be said of the other students. Typically, the lower level of
metacognition was indicative of responses that tended to base evaluations on the strategies or
readings.
Perceived improvement did not necessarily tie in closely to subjects' interpreted overall
metacognition or ability to evaluate themselves metacognitively. In fact an inverse
relationship appeared to be true for those subjects already interpreted as operating at a high
metacognitive level. For these subjects, Mark-UP appeared to be a hindrance rather than a
help, and subjects' ability to articulate the weaknesses they perceived in the product still
indicated a strong level of metacognitive evaluation. There appeared to be little development
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in the weaker subjects either. While Frances felt she had improved greatly as a learner, the
vague means by which she attributed this improvement still only had her interpreted at a
medium level of metacognitive evaluation.
There appeared to be a metacognitive 'sweet spot' in terms of the potential for Mark-UP as a
tool for promoting evaluation. While the strongest subjects were quite capable of evaluating
their performance they appeared to derive little benefit from it. The weaker subjects tended to
provide limited evaluations of themselves as learners. It was the subjects who were interpreted
as indicating a medium level of metacognition that appeared to derive the greatest benefit
from the process. This middle group of subjects all appeared able to evaluate at the levels of
reading, strategy and self to some extent. They were also best able to describe improvement in
their learning and attribute that improvement to strategies. While the traditional model of self
monitoring involves evaluation of plans, one could argue that the focus on strategy was not a
weakness here. In fact it was the weaker students who evaluated their plans, and these
evaluations tended to demonstrate less self-awareness than those that evaluated strategies. For
several of the students, such as Duncan and Craig, the focus on effort and performance seems
to have been replaced by a focus on strategy in their evaluations. This suggests that a
continuous cycle of planning and evaluation has been taking place, leading to probably
informal revision of their initially limited plans.

7 .4 Conclusions about the role of Mark-UP in supporting evaluation
as a component of self-monitori ng
This chapter has explored research question 6, which sought to examine how Mark-UP
supported subjects' evaluation as a component of self-monitoring. The analysis of subjects'
evaluations conducted at formal points throughout their use of Mark-UP during the semester
indicated that subjects showed a range of types of evaluation and that the types subjects
engaged in had some correlation with their interpreted level of metacognition. The reductivist
nature of distilling the analysis of the complex activity that subjects engaged in while using
Mark-UP into discrete points must be acknowledged. Nevertheless, in exploring how the
product supported subjects in metacognitive evaluation the following findings can be made:
•

engaging subjects in explicit evaluation through Mark-UP allowed a range of evaluation
types to be generated, many of which were metacognitive in nature;

•

the increased focus on strategy evaluation and perceived change in themselves as
learners as subjects were using Mark-UP suggested that the metacognitive nature of
evaluation evolved as they engaged in a second iteration of evaluation;
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•

Mark-UP appeared to work best for those subjects identified as metacognitively
moderate than for the weaker and stronger students; and

•

the continuous use of the tools within appeared to contribute to subjects' development
of their evaluation as much as the explicit processes of evaluation and planning that
subjects engaged in.

To expand on these points, while plans that were based upon performance goals rather than
process goals tended to be less indicative of metacognitive activity, the fact that these goals
appeared to change for at least a few subjects suggests that Mark-UP did engage students
effectively in evaluation of their thinking processes.
These evaluations provided evidence of multiple levels ofmetacognition, from low level
evaluations of the readings, to more abstracted discussions of the strategies they used, leading
to highly metacognitive evaluations of themselves as learners. While initially it appeared that
only those subjects interpreted as operating at a high level of metacognition were also
evaluating themselves metacognitively, the increased focus on strategy evaluation while
subjects were using Mark-UP suggested a dynamic that involved a high level of self
monitoring. Since the activities that took place during semester that had them formally
planning and evaluating themselves were limited, and not tied implicitly to the tools and
activities in which subjects were engaging on a weekly basis, it is encouraging that many of
the subjects, when evaluating their performance at the end of the semester, indicated some
change in themselves as learners. This lends support for the conclusion that evaluation is a
continuous process.
The process of collating work through the Portfolio tool and evaluating learning by
responding to questions using the Design Problem tool enabled a range of evaluation types to
be demonstrated in the first iteration of this process. It was only in their final evaluations,
however, where subjects reflected on their learning based upon the strategies they used
throughout the semester and the plans they formulated following their mid-term evaluation
and feedback, that the evaluations tended to demonstrate a deeper level of abstraction. It is not
surprising that the second iteration was found to provide more evidence of metacognitive
evaluation than the first, but the causality of this is still in question. Certainly the evidence of
subjects' evolving plans and increased focus on learning strategy suggested that the defined
activities of planning, portfolio review and responding to evaluation questions were valuable
in contributing to the development of subjects' self-monitoring. However, the consistent
reference to the tools within Mark-UP when students evaluated their strategies for learning,
particularly in the end of semester's evaluation, indicated that the implicit processes which
Mark-UP promoted may have also had a strong influence.
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As the final point suggests, it would appear that beyond the defined activities of planning and
evaluation in Mark-UP, such processes were also inherent in the activities of working with the
readings, developing their understandings of the content through the use of the tools and
applying them to design problems. This monitoring formed the basis of most of the activity in
which students engaged while using Mark-UP, and therefore the next chapter requires a
detailed exploration of the self-monitoring involved in reading activities and completing
design problems, in order to characterise the nature of the self-monitoring as a means of
promoting metacognitive activity, and the value of the tools within Mark-UP for assisting
with this.
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Exploration of how Mark-UP Supported
Subjects' Monitoring as a Component of Self
Monitoring

This chapter reports the findings for the final research question, exploring how subjects
engaged in self-monitoring through their use of Mark-UP. It has already been discussed how
self-monitoring is a process that takes place through an evaluative feedback loop which
consists of the components planning, monitoring, and evaluation. The roles of explicit
planning and evaluation and the potential of Mark-UP as an environment to promote such
processes have been discussed in Chapters Six and Seven. This chapter explores how Mark
UP was seen to support subjects' monitoring as a component of self-monitoring.
As the centre of the self-monitoring loop, monitoring itself is the process that provides the
cognitive basis for planning and evaluation. Despite its centrality, it is also the least accessible
component to research, since it is an internal process demonstrated by the planning and
evaluation that are dependent upon it. In Mark-UP, specific instances have been identified
where students were required to make plans or evaluate their performance. Monitoring,
however, was a process that was integral to much of the activity within Mark-UP. Subjects'
use of annotation, summary, discussions, problem solving and so on, all involved an element
of monitoring. Monitoring was an inherent process in transforming concepts beyond a specific
situation referred to in a reading to solve a problem, for example, or in gauging
understandings by reflecting on other students' comments.
The purpose of this chapter is to describe how Mark-UP supported monitoring as a component
of the self-monitoring process. Butler and Winne (1995) identified the key process in
monitoring as 'internal feedback'. Unlike evaluation, it is an internal and, the authors contend,
possibly unconscious process since it takes place at a high enough level of granularity to be
automated. However, despite its elusiveness, it provides the basis for re-evaluation of plans
and cognitions:
Goals are ... approached by applying tactics and strategies that generate
products, both mental (cognitive and affective/emotional) and behavioral.
Monitoring these processes of engagement and the progressively updated
products they create generates internal feedback. This information provides
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grounds for reinterpreting elements ofthe task and one's engagement with it,
thereby directing subsequent engagement. (Butler & Winne, 1995, p. 245)
Zimmerman & Martinez-Pons (1986) propose 14 categories of self-regulatory activity which
specifically identify planning (goal setting and planning) and evaluation (self-evaluation,
reviewing), as well as volitional components (self-consequences, environmental structuring)
(cited by Young & Ley, 2003). Among them, four types of activities are particularly relevant
to the concept of monitoring, since they are indicative of general cognitive monitoring rather
than discrete components:
•

organising and transforming;

•

seeking information;

•

seeking assistance from peers; and

•

seeking assistance from experts and teachers.

While the last three of these may appear to be external rather than internal forms of feedback,
in fact their role is in guiding the generation of internal feedback. Butler and Winne ( I 995, p.
248.) argue:
Externalfeedback attending high-confidence errors will trigger monitoring that
generates internalfeedback in theform offunctional validity information (e.g.,
the relationship between the learner's estimate of achievement and actual
performance). An important corollary ofthis logic is that learners do not enter
tasks as monitoring "blank slates. " Self-regulation is inherent when conditions
highlight inadequacies ofcalibration.
In other words, external conditions create a cognitive dissonance within the learner that
engages them in the above regulatory activities using internal feedback to guide the process.
In order to examine how these processes were supported within the product and across the
range of users of Mark-UP, the breadth of monitoring types needed to be identified and then
analysed in terms of their value for supporting self-monitoring. The exploration of monitoring
was therefore approached in two ways:
1.

The role of the tools within Mark-UP in supporting different types of monitoring was
explored by examining artefacts from the tools. With the annotation and Design
problem tools being the most flexible and broadest in terms of the nature of monitoring
demonstrated, this exploration was therefore conducted in three stages:
•

exploring monitoring in the Annotation tool;

•

exploring monitoring in the Design Problem tool; and
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•

exploring monitoring in the remaining tools within Mark-UP

Since the internal feedback itself was not evident in the subjects' portfolios, this was
interpreted by exploring how the tools supported subjects' articulation of ideas, drawing
inference from information, comparing their ideas with others, and questioning
concepts. The types of monitoring discovered formed the basis of the second inquiry.
2.

The second stage of the study was to explore the role of Mark-UP in supporting
monitoring across a range of interpreted metacognitive levels and goal orientations.
This exploration was conducted through more detailed analysis of the 12 interview
subjects' portfolios and comments in interviews.

As with the analyses of planning and evaluation, some conclusions were then able to be made
about those students for whom Mark-UP was most and least effective for monitoring and why.

8.1 Exploration of roles of the tools within Mark-UP in supporting
monitoring
I n Mark-UP, there were a number of types of activities that involved monitoring processes.
The core of the product was the Annotation tool, which allowed students to add comments to
a particular part of a text and to engage in a dialogue with other students about a particular
issue. In this sense, it could involve each of the four help-seeking activities described earlier.
It also provided a means for the articulation of knowledge and beliefs, and the modification of
such beliefs, all of which could be attributed to the internal feedback mechanism inherent in
monitoring. The Forum Discussion tool also provided an opportunity for learners to engage in
these processes in a more general and discursive way, and the URL Posting tool allowed the
regulation of understandings through further peer interaction by the identification, posting and
rating of websites.
While the URL posting tool's focus on finding alternative sources of information involved
some organisation and transforming, these complex activities were the basis of the Design
Problem tool, in which students were required to use their understandings and apply them to a
specific design problem.
To provide a means of discussing how Mark-UP supported the different types of monitoring,
comments made by students within each tool were categorised and analysed according to the
monitoring processes that informed them. These categories, based upon those proposed by
Zimmerman & Martinez-Pons (1986), took the following forms:
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•

questioning, demonstrated by subjects' interrogating concepts and seeking assistance
from peers about a particular issue;

•

comparing ideas, demonstrated by the generation of a body of knowledge within a
series of annotation by subjects adding to a concept, providing an alternative point of
view;

•

seeking information, demonstrated by subjects drawing from their direct experience,
and connecting to other forms of information such as websites or readings; and

•

organisation and transfer, demonstrated by the effectiveness of summaries and the
ability to apply readings to solve different problems.

In the following section, each of the tools is discussed in terms of the types of response
students made and how they provided evidence of the above forms.

8.1.1 Exploring monitoring within the Annotation tool
The design of the Annotation tool provided several categories which facilitated identification
of the types of annotations students could make within the tool. Specifically students
identified their annotation as belonging to one of the following types.

•

Agree;

•

Disagree;

•

Summary;

•

Question; and

•

General Comment

As has been discussed in Chapter 5, many students found these categories somewhat arbitrary,
and argued they did not effectively characterise the types of comments they were making.
While few students were able to articulate specific replacement categories ( comments tended
to be quite general, ranging from there being too many categories, inappropriate categories,
and not enough categories) it is evident that students did not think of their own activity along
the lines. This issue was also exacerbated by the abstract nature of the emoticons used to
identify them.
Additionally, in identifying a type of comment, the above categories do not actually suggest
an underpinning monitoring process. While questioning can be considered indicative of
monitoring, since internal feedback is used to generate the question (possibly as a result of
cognitive conflict when confronted with an idea or issue that is difficult to reconcile with
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existing understandings), the categories agree, disagree, summary, and particularly general
comment, appeared to be too broad to subjects to be aligned to a specific monitoring process.

In fact, the general comment category was by far the most widely used within the Annotation
tool, with the agree and question categories making the bulk of the other comment types. In
order to explore these annotations in terms of monitoring. therefore, the first step taken was to
review a series of annotations to identify the monitoring processes that informed them.
Seven examples of annotation were analysed. These came from the following readings:
Example 1 : Reading 4 - Park & Hannafin ( 1993). This reading was selected as it represented
the first time that all of the tools including annotation were available to the students. Since it
was a reading that was identified in Chapter 5 as one of the more difficult ones for students it
also provided a means to explore how subjects dealt with such readings. It also represented
the first time students were required to complete the annotation activity, therefore supplying a
large number of posts across the broadest range of students
Examples 2-5: Reading 5 - Fetherston ( 1997). This reading formed the main one for the
analysis of monitoring. It was presented to students after they had become familiar with the
Annotation tool. Since annotation was not a compulsory activity that week, it also provided
the most authentic use of the tool as it enabled an exploration of the various purposes for
which subjects chose to use annotations.
Example 6 & 7: The two readings by Newby et al. (2000) and Nielsen & Tahir (2002) were
chosen for two reasons. Firstly they were qualitatively different from the previous examples in
that they were both from books rather than articles. The discursive nature of the Newby et al.
(2000) reading was also quite different from the bullet point nature of the Nielsen & Tahir
(2002) reading. Secondly, they were also the two other readings that received the most
annotations as shown in Chapter 5.
The reading examples themselves were selected randomly with the only criteria being more
than five posts to provide some substance for analysis. It was found that seven examples
provided a range of types of annotations, and that others did not contribute anything extra to
this.
Each series of annotations is presented here in total to preserve the integrity of the discussion.
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Example 1
The first example was taken from Park & Hannafin (1993). Figure 8.1 shows the section of
the reading that was annotated in this example. It shows the role of psychology as a basis for
the understanding of teaching and learning processes.

Psychologicol Principles
�nmil �hological research and theory yield
fundamental, widely generalizable principles
r::,a ?ming how individuals think and leam.
�·ral psychological principles are largely
media-independent. Psychological con5tructs
such as schemata {Anderson, Spiro, &r Ander-

Figure 8.1: Original reading section about psychological principles

As can be seen from Figure 8.2, much of the discussion about this section of the reading
regarded the nature of the reading itself. As such it provided a good example of metacognitive
regulation of reading comprehension, albeit in an external critical mode rather than an
internally reflective one. The main basis for discussion centred on the first comment, a single
line summary of the paragraph. It appears that this initial rephrasing of this paragraph made
the concept more accessible other students. Certainly, the negative comments such as
'complex wording for a simple message' and, 'I think some of the terms could be better
explained' indicated a level of frustration with the manner in which the article was written.
Two of the subjects resorted to using a dictionary while reading the article.
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,�- - ---·----

fView existing annotati��

•

Create new annotation

wrote...

[ respond J

How people think & learn. 11,e psychological implications for learning system design
[ created on. 2003-08-29 15:30:48]
"quoted
.. How people think & learn. The psychological implications
for learning system design... "

[ respond J

wrote ...
Couldn't they just say what you just simply said? TI1ey make it sound so complicated on
something which is quite simple to grasp!!!

•

xjx
[ created on: 2003-09-03 09: 21 :44 ]
. Couldn"t they just say wh<1t you just simply said? They
m<1ke it sound so complic<1ted on something which is quite simple to gr<1sp!!!

• quoted

[ respond J

xjx... •
wrote...

•

i agree· complex wording for a simple message. Psychological principles are such a
difficult concept to include though, especially as the way individuals think and learn will
vary considerably based 011 their past experiences, culture, and surroundings. All a little
crazy for me - imagine the possibilities!
[ created on 200'.)-09·03 09: :,0:55 J
• quoted

.• i <1gree - complex wording for ll simple mess<1ge.
Psychological principles lire s uch a difficult concept to include though, especially as the
w<1y individu<1ls think <1nd le<1rn will v<1ry consider<1bly b<1sed..."

[ respond J

wrote...
This is fairly "non- in· depth" view or the psychological principals as entire fields of study
revolve around this very subject. No doubt you were subjected to some or the outcomes
of the research throughout your schooling. TI1is is what education and learning is based
upon.

i-I

[ created on. 2003-09·03 10:24:43)

--.-quoted___
<='

•. This is f<1irly..."

[ respond )

wrote...
I think some or the terms should be better explained. I had to read this document with a
dictionary in one hand and the reading in the other. Apparently Schemata is a product or
imagination in acc ordance to rule. (Macquarie Essential Dictionary. (2000). Macquarie
Library, Australia. (p. 578)).
[ created on 2003·09·03 11 33·58]
• quoted

.•. Couldn't they just SllY whllt you just simply sllid? They
make it sound so complicated on something which is quite simple to grasp!!!

[ respond )

xjx... "
wrote...
you got that right - they try their hardest to expalain stuff with the most un·
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understandable language like theyre trying to make it hard for us • morons

1 - ___[
iI •

•

!�3-09- 03 1 4. 58 : 03

created on:

wrote...

.

J ·-----------------------[ respond J

.

. .

.

So this has to do with the study or how we learn and organise 1ntormat1on.
2003-09-03 1 5 26 . l 6

[ a eatecl on .
--·---- -·-- -wrote...

J
---------·

[ respond J

Well thats very true, i had to use dictionary a lot to understand what they are tryin to
say here, but still couldn't really figure out what exactly they r sayin here. I think they are
tryin to make it as complicated as they can when it can be simply put into simple words.
Fuithermore too many in text references is making ti hard to read.
[ created on:

2003-09-03 1 6 ' 34: 1 9

J

• quoted
. . . i agree · complex wording for a simple message.
Psychological prin ciples are such a difficult concept to include though, especilllly as the
way individuals think and learn will vary considerably based . . . •

[ respond J

wrote...
haha.... i very agree that what u said .. ! maybe they just use a simple concept but think it
to be complicated It only making people hard to understand and i keep to rind the
meaning from dictiona11y....

1•
I
1-

[ created on.

2003 -09-04 1 5 4 1 .08

J
[ respond J

.... wrote...

it can use simple sentences and simply words to make it easier to read ror the reader,
otherwise many viewer do not really understanding what is it talking about.
[ created on.

2003-09-04 1 8 . 37 . 26

J

• quoted - .. it can use simple sentences and simply words to make it easier to
read for the reader, otherwise many viewer do not really understanding what is it
talking about. . . ."

I -�
·""

[ respond ]

wrote...
man, who else apart from - and i had to sit through the rirst two pages with a
dictionary? ? ?
[ created o n

2003-09-05 l 4 1 7 :38

J

' quoted
.. Couldn 't they just say what you just simply said? They
make it sound so complicated on something which is quite simple to grasp!!!

[ respond J

xjx ... '

wrote...
Yeah, I reel confusing of this article. Why they made the things so complicated?
[ created on:

2003-09- 1 2 0 1 : 53 : 53 ]

Figure 8.2: student a nnotations about psychological principles

Given the apparent difficulty of the concept of psychological principles for the subjects, one
way in which understandings were monitored was through a process of information seeking,
drawing in a dictionary definition of schemata to assist in understanding it. Whether this was
an effective approach is debatable. The fact that no-one responded to this comment could
· mean either the meaning was self-evident, or even more confusing. Given the source of the
definition as a generic dictionary rather than a text on cognition, it is tempting to suspect the
latter.
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Example 2
The next three examples are sourced from the Week 5 reading (Fetherston, 1997).
The Week 5 reading sought to explore models of instructional design that were appropriate to
multiple orientations to learning. The section of the reading below that subjects annotated
emphasises the importance of the design context in choosing or developing an appropriate
model (Figure 8.3).
Any enhancements should lead t� more holistic approaches capable
of responding Lo the various dr-Sign cont.ext.,; in which insLructionaJ design
might ultimately be applied. We need to recognise that. the " design context
can affect the

,cter of the design' (Tessmer and Wedman, 1995) and
�
develop model.s- w , uch are Oei.ible and muJtilayered but still enable

designet'S to produce sound educational IMM. Any enhanced model should
allow for constructivist and cognitiv1st learning principles as well as usunl
behaviourist principles.

Figure 8.3 : Original reading section about design context

The annotations of this section were more typical of the types of annotation subjects tended to
make than those presented in Example 1. The majority focused on the actual content of the
section, and the subjects' understandings of it (Figure 8.4).
The first comment, with its discussion of appropriate images for children and certain types of
products, while effectively drawing real examples of design context in terms of audience and
content, was somewhat off-topic since it did not address the issue of appropriate design
models for a specific context. It is not surprising that two of the follow-up comments to this
provided somewhat weak rephrasing of the section. Statements such as 'agree.. a theme
influences all design characters' and 'design context does affect the character of design' added
little to the discussion, the former in fact being quite awkwardly and confusingly stated. It is
only in the third response to the initial comment that a strong evidence of monitoring became
apparent. Here, monitoring was evident in the way in which the subject refocused the
discussion on design models rather than design content. In explaining the paragraph and how
it 'is suggesting the model should be flexible enough to allow for cognitive and constructivist
learning principles' the author provides a point from which another subject was able to extend
as well as draw in the value of the original off-topic post: ' I think they got the wrong end of
the stick, yes the article is related to the models for instructional design and design
methodologies versus actual web design. But their points are no less valid, just in the wrong
context.'
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•

[

View existi n g a n n otations:

•

wrote ...

Create new anno�ation
r respond l

Important point here. " design context can arrect the character or the design". or course
it does, you shouldn't use explicit images on a site aimed at children ( althoul1! this does
h appen quite a lot) and sites aimed at people researd1ing cars, should include images and
in formation on cars and so on. However this doesn't mean that the design principles h ave
to be absolutely adhered to ... a little flexiblity means more creativity.
f cre,oted Oro. 200)·08·28 QQ 26:34 ]

[ respond ]

.. Important point here . ... •

• quoted

I

wrote...

agree... a theme innuences all design characters.
[ created on. 2003·09·02 os· 49:56 ]

" quoted
wrote. . .

... Z(71pOrtant point here. ... •

---

[ respond ] I

I

I
I

y e s i agree, this is a n important point, design context does arrect t h e character or
design.
[ created on: 2003-09-02 22 : JO 27 }

.. Important point here .... •

" quoted
wrote. . .

[ respond ]

I think that the a1ticle deals with models for instructional design and design methodology
rather than web site design. What they're saying is that the model (or project
methodology) used when creating instructional design can impact on the finished product.
The author is suggesting that the model used should be flexible enough to allow for
cognitive and constructivist learning p1inciples, not j.Jst behaviourist principles.
[ created on· 2003 -09·03 1 2 : 03 · 0 1 ]

-------- · --------

" quoted
. I think that the article deals with models for instructional
design and design methodology rather than web site design. Wh at they're saying is
that th e model (or project methodology) used when creatin . . . •

[ respond J

wrote...

•

I agree and seem to think the model they are suggesting is that design methods should
allow constructivist, cognitivist, and behaviourist learning principles while also being
rlexible and multilayered, but still enable educational interactive multimedia.
[ cre,;red on . 200:<-09·03 16 27 04 J

• quoted

.. I think that the article deals with models for instructional
design and design methodology rllther than web site design. Wh at they 're Sllying is
that the model (or project meth odology) used when creatin. . . •

[ respond ]

wrote. . .

I ndeed, t h e best instructional design is already a design that categorized as cognitive and
contain constructivi st learning ideas. Yeah, this writer is basically honest with his writing.
Design context can arrected the character or design,

-- ------------------------------

[ created on: 2003-09·03 1 6 : 4 1 . 57 ]

-- -- - --

·-

.

" quoted
. I think that the article deals with models for instructional
design and design methodology rather than web site design. Wh at they 're saying is
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th11t the model (or project methodology) used when cre11tin ... •
wrote. ..

•

I agree, developing flexibility and multilayered model should allow for constructivist,
cognitive and behaviourist principles.
[ created on: 2003 ·09·03 1 6 : 50 . 1 5 J
• quoted

.. I 1Jgree, de veloping flexibility and multi/ayered model should
1Jl/ow for constructivist, cognitive 1Jnd beh1J viourist principles . . . . •

[ respond )

wrote...
u mm,yah, i see all your points.:·$
[ created on: 2003 ·09·05 1 5 : 53 : 1 6 )
• quot

mm, y1Jh, i see iJ// your points. :-$ ... "

[ respond J

wrote. . .
Since everyon e i n agreement l et s see if we c an apply i t to our assignment!!!
xjx
[ created on: 2003-09- 1 7 1 5 : 04 . 28 )
.. I think th1Jt the 1Jrticle de11/s with models for instroction/JI
" quoted
design and design methodology rather th1Jn web site design. Wh1Jt they 're saying is
th11t the model (or project methodology) used when cre1Jtin ... "

[ respond )

wrote...
I think they got the wrong end or the stick, yes the article is related to the models for
instructional design and design methodologies versu s actual web desi gn . But their points
are no less valid, just in the wrong context.
[ created on· 2003· 1 1 ·04 1 4 . 48 . 1 9 ]

Figure 8.4: Student an notations about des ign context

Essentially there appeared to be two threads to these annotations. The first consisted of simply
rephrasing or agreeing, and represented weaker evidence of monitoring than the second thread
which demonstrated an attempt to clarify the concept of context in design models. Although
the comment 'umm, yah, I see all your points. :-$' may have been evidence of that subject's
developing understanding of the material through monitoring, the fact that it added little to the
knowledge base about the role of context in design models suggested a more limited
understanding.
Example 3
The examples discussed so far have predominantly evidenced monitoring in the forms of
rephrasing the content of the section (in effect a brief summary) and of clarification of its
main ideas. However these were not the only forms of monitoring that took place within the
Annotation tool. Example 3 focused on the role of prior knowledge in cognitive learning
(Figure 8.5) and along with Examples 2 and 4 was sourced from Fetherston ( 1997).
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how learners will be helped to construct rich networks of meanings · maybe
by presenting information in different ways and connecting new
infor,nat.ion to maey different things. How will they connect new
information to what they already know?

Figure 8.5: Original readin g section about connectin g to prior knowledg e

This section of the reading created a number of annotations, most of which directly addressed
the issue of how learning is enhanced by connecting existing understandings with new
information. The first comment demonstrated information seeking as an approach to
monitoring (Figure 8.6). By directly drawing an allusion to a previous reading, the subject was
able to both emphasise and expand on the point made in Example 3. As well as information
seeking, monitoring was also manifested in the questioning and answering that allowed
subjects to identify and seek to address inadequacies in their understanding of the material.
The questions 'how do you determine what the potential users already know?' and 'How do
you build on their existing schemata, when they will differ from individual to individual?'
both sought clarity about the issue as well as extended beyond the main concept to the
practical implementation of those ideas.
This demonstrated monitoring at a high level and created a cumulative body of information
that added to the value of the reading itself. It also evidenced an orientation to the
transformation of understandings to a new setting, which was another type of monitoring. The
strength of this series of annotations was that the environment promoted the articulation of
potential answers to the questions posed. The comments that suggested an analysis of the
backgrounds of the target audience, pointed to examples with teaching computer aided design
to existing designers as opposed to bricklayers, or suggested under- rather than over
estimating the pre-existing skills of the user, all added a piece of information to the
conversation to build up a more complete picture for learners.
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View existi ng a n n otations:

I-

1•

------------�

Create new a nnotation ,

rote...

r respond l

This rerers back to the last reading about the Principles or IMvl Design. Principle 2 - " New
knowledge becomes increasingly meaningful when intergrated with existing knowledge' .
The role of the designer is to connect their existing knowledge to the new knowledge
that is being presented to th em.
[ created on: 2003-09·02 1 2 · 03 : 1 9 ]

' qu�d - . .

This refers b1Jck to the l1Jst re1Jding 1Jbout the Principles o f IMM Design. Principle 2 -. . ."

[ respond J

wrote...

•

I think this must be one or the most difficult steps in instructional design. How do you
determine what the potential users already know? How do you build on their· existing
schemata, when they will differ rrom individual to i ndividual?
[ created on: 2003-09-03 1 2 : 38 : 09 ]

• quoted
.. I think this must be one of the most difficult steps in
instruction/JI design . How do you determine what the potential users already know?
How do you build on their existing schemata, when they will di. . . •

[ respond ]

wrote...

•

I agree. Is every user uniquely identityable to the system so as to detennine how mucl1
they already know?
[ created on: 2003-09-03 1 6 : 56 1 8 ]

• quoted

.. I think th is must be one of the most difficult steps in
instruction/JI design. How do you determine wh1Jt the potenti1JI users 1Jlre1Jdy know?
How do you build on their existing schem1Jt1J, when they will di. . . '

[ respond )

1

wrote...

•

That is a very valid point. Leaming is most errective when analogies can be drawn, or
similar pre-existing knowledge or the user can be applied and related to.
[ created on. 2003-09·04 01 . 36:34 ]

• quoted

. . . Th1Jt is a very V1Jlid point. Le1Jrning is most effective
when 1Jn1Jlogies c1Jn be dr1Jwn, or simil1Jr pre-existing knowledge of the user c1Jn be
applied 1Jnd rel1Jted to . . . . •

l respond ]

wrote...

•

yep · i agree that it would be tough to pre-define what the end user knows. However,
many multimedia- based products will have a target audience, and even if they have a
variety of antipicated users, they will still be designed to cater for these groups of
people. A website advertising hard- drives, for example, will assume that the browser will
already have an initial idea about hardware, even though it could be at a basic level or
knowledge ror it.
[ created on: 2003-09-04 P 1 7 . 56 ]

' q uoted
.. I think this must be one of the most difficult steps in
instructional design. How do you determine what the potential users already know?
How do you build on their existing schemata, when they will di... •
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-wrote...

•
•

i agree that, it is difficult to determine that how much the user lean, and know about it.
[ created on : 2003·09·04 21 ' 46 : 1 7 )
. . . I agree. Is every user uniqu ely identifyable to the system
• quoted
so i!l5 to determine how much they already know? .. . "

[ respond )

wrote. . .
I t really depends on what t h e IMM package i s tor. I t i t i s designed at teaching a brickie
how to design a house with AutoCad then there might be some prcblems. But
realistically, prcducts are made with their target audience in mind It it was to teach
brickies then some real basics are going to be required and then to build up from there.
It it is to teach users of AutoCad 2000 to use AutoCad 2002, then it could jump straight
in the deep end.
[ created on· 2003- 09-05 00 . 1 3 : 1 4 )
. . . It really depends on what the !NM package is for. If it is
' quoted
designed at teaching a brickie how to design a house with AutoCad then there might
be some problems. But realistically, products are made wit... '

[ respond )

wrote...
Yes, it really depends on the situation. I feel however that it is better to assume that the
user knows less than what they really know, this way even it there it stuff that they
already know then they can either skip it or just go over it again.

L --

[ created on· 2003· 1 1 ·04 1 9 . 27 : 05 J

Figure 8.6: Student a n n otations about connecting to prior knowledge

Example 4
Example 4 was another set of annotations sourced from Fetherston (1997) and demonstrated
how Mark-UP promoted monitoring through questioning and answering about a particular
section of the reading. While this example came from the same reading as the two previous
ones, it provided another form of monitoring. The section in question provided a diagram of a
proposed model for instructional design (Figure 8.7) and manifested monitoring primarily in
the forms of adding and rephrasing to build a discussion about the stages of design and the
roles of evaluation (Figure 8.8).

Chapter 8: Exploration of how Mark-U P Supported Subjects' Monitoring

Page 243

The model is shown graphically in Figure one.
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Figure l: Yet. another systematic approach to design.

Fig u re 8.7: O riginal reading section showing a design model

The first two comments added to this section were quite personal in nature and together
formed a dialectic that framed the rest of the discussion - that of a systematic approach being
a necessary evil in the design process. The discussion appeared to be triggered by the
suggestion that it would be nice to 'just say "we'll try this and see what happens"'. This
allowed ideas to be compared about how important a systematic approach is, with the
contention 'by not evaluating or analysing one risks of having a poor product or a failed one'.
From that point monitoring was evident in the way in which the discussion evolved into a
critique on the role of evaluation. In comparing their ideas, a focus was found that was
obviously of relevance to the subjects who contributed, and this showed monitoring primarily
through summarising and rephrasing ideas as well as adding to them. Statements such as
summative evaluation being too late to inform design ( 'there's nothing worse to find out that
you have missed out certain requirements') combined with claims about evaluation being
integral to design, led to the final summative comment enforcing the iterative nature of
design: 'you will need to go back and forth between deign and prototype via evaluation'.
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View existing a n n otations:
wrote ...

everything in the world is talking about systems, not only professional, when we go to
design something, we should analysis them, determine the goals and what would you
expect
[ cr;eared on 2003 -08-29 1 3 . 50 1 7 ]

• quoted
.. everything in the world is talking about systems, not only
professional, when we go to design something, we should analysis them, determine
the goals and what would you expect. .. •

[ respond ]

I

[ respond ]

wrote ...

Yeah ... it'd be nice just to wing it for a change hey! Just S<lj • we'll try this and see what
happens".
[ created on: 2003-09-04 23· 55 ·44 ]

. . Yeah ... it'd be nice just to wing it for a chllnge hey! Just

" quoted
Si!ly... •

[ respond ]

wrote ...

But you forget one thing, the cost. By not evaluating or analysing one riskS of having a
poor end product or a failed one. Evaluation is important to check progress.
[ created on· 2003-09-05 oo · o 7 · So ]

----

__

--- ----�� --- -- -------------

" quoted
.. But you forget one thing, the cost. By not evi!lluating or
i!lnalysing one risks of having a poor end product or a flliled one. Evi!lluation is
important to check progress. . . ."
........._,.

[ respond ]

- wrote...

'•

yea i agreed. without evaluation, you cannot gauge how well is the end product. There's
nothing worse to find out that you have missed out certain requirements when you just
declared the product completed!
[ created on: 2003-09-05 1 2 : 33:21

" quoted - · · yea i agreed. without e valuation, you cannot gi!luge how well is the
end product. There's nothing worse to find out that you have missed out certain
requirements when you just declared the product comp/. . . •

[ respond ]

wrote. . .

Yeah I think evaluation is essential. You can't g o through with a project only t o find out
at the end that its not a good product. Design fl aws need to be discovered as early as
possible.
[ created on 2003-09 - 09 23 08.52 ]

• quoted
.. Yeah I think evaluation is essential. You can't go
through with a project only to find out at the end that its not a good product. Design
flaws need to be discovered as early as possible. . . . "

[ respond ]

wrote. ..

That is the reason way there is a design stage. To save time and plan out thoroughly
what is to be expected and what problems may arise. It is all about working as efficiently
and as effectively as possible to get the maximum and best result!!!

xjx
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[ created on: 2003-09- 1 7 1 5 : 24:41

J

• quoted
.. But you forget one thing, the cost. By not evaluating or
analysing one risks of having a poor end product or a failed one. Evaluation is
important to check progress. . . ."

[ respond )

wrote...
Thats true , I agree. When the design is documented and you begin the prototype, you
will need to go back and forth between design and prototype via evaluation. Because no
matter how ITT.Jell planning, things dent always go to plan and as you are developing you
are comming up with more ideas to implen1ent, therefore design is important to rrinimise
work by addressing as much as you can before prototype stage.
[ m,�ted on 2003- 1 1 02 23 06 37 J

Figure 8.8: Student a n notations about a design model

Example 5
This final set of annotations from Reading 5 (Fetherston, 1997) demonstrates another form of
monitoring. This section of the reading discussed the role of learner attributes in informing
design (Figure 8.9).
The at1.ribuLe3 of the learMr such ns age, gender, cultural background,
prior learning, expectations oF how they should be taught. special needs,
readin g abilicy. educational background, special inter·ests. maturation
level , the actual performance that has prompted the need for additional
learning, what the learners already know, how the learners feel about the
topic, how confident learners are about learning something new and
amount. and type of motivation. their stage of development: how learners
feel about furtbe1· learn.ing on the topic and the time student. have
available for learning.

Figure 8.9: O riginal reading section about learner attributes

As Figure 8.10 shows, this section of the reading prompted a large number of annotations.
What distinguished this sequence of annotations from the others previously examined was the
use of the subjects' direct experience as a means of monitoring their understandings. While
the first comment seemed somewhat unfinished, it prompted the question 'how do you create
something that caters for everyone and at the same time maintaining the same standards?' As
well as a good example of monitoring in the form of questioning itself, several subjects'
responses to this annotation were able to use their own experiences to negotiate the issue in
question. These related to the use of levels in gaming as a means of catering for individual
differences, firstly in a general sense, then in one student's use of a specific example from a
game to tie a concrete instantiation of the concept to the more general description.
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j_

wrote...

·1

[ respond ) II

different people have different wants, that's someth ing like the first years'
economi c. . ... ... ..
[ created on 2003-08-29 1 3 · 54 · 57 ]
.• different people hllve different Wllnts, thllt's something like the
• quoted
first yellrs' economic.... ... . . . . .. "

[ respond )

wrote ...
So how then do you create something that caters for everyone and at the same time
maintaining the same standards?

- - --

[ created on· 2003-09-05 00: 1 1 . 54 J
• quoted
.. So h o w then do you crellte something that Cllters for
e veryone and lit the slime time mllintllining the Slime stllndllrds?. .. •

[ respond J

wrote . . .
I'm not quite sure if I understand what you are getting a t but I have used different
academic softwares as a child and have come across some that incorporate different
levels tor learners to go through. For instance, there could be beginner, intermediate, and
advance levels, each with a slightly different interface to go with the difficulty level yet
be in hannony with the design elements, eg. the color scheme.
[ _reated ,)r,: 2003-09-05 l l l 3 01 ]
• quoted
. I'm not quite sure if I understand whllt you lire getting lit but I
hllve used different llClldemic softwares as a ch ild and have come llcross some that
incorporllte different levels for learners to go throug ... •

[ respond J

wrote...

•

This is definately true with regards to having different levels, and especially if one were
to start at easy and move on the the more difficult levels. But of course n ot to
disori entate the user the design should remain the same.

- --- - --·-·- -· ---

[ created on: 2003-09-05 1 1 : 27 : 1 0 ]

- ---- --------

. . This is definately troe with regards to h a ving different levels,
• quoted
and especilllly if one were to stllrt at ellsy llnd move on the the more difficult levels.
But of course not to disorientllte the user the d... •

[ respond J

wrote. . .
That' s h o w some games are designed. In t h e fighting game Soul Edge tor example, the
beginner's stage has the same enemies as the Normal and Hard stages, but you do more
damage and the enemies aren't that strong. Th ere are extra rewards in progressing to
h arder st ages.

-- - - - -- -- ·--

[ created on· ?00:: -09-05 1 1 : 55 . 1 0 ]
• quoted
.. So h o w then do you create something that caters for
e veryone and at the same time maintaining the slime standllrds ?.. . "

[ re;pond J

wrote. ..
You have to compromise. You can't please everybody. thats why research into your
target audience is essential before you start creating your product. you need to identify
who you can target and who you can't.
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[ created on: 2003-09-05 1 5 : 59:06 J
.. You have to compromise. You can't please everybody. thats
" quoted
why research into your target audience is essential before you start creating your
product. you need to identify who you can target and who yo ... '

[ respond ]

wrote. . .

I agree but I think especially with online leaming systems i t is almost impossible to
predict who your audience might be so you almost have to try and accommodate
everyone. Although al'ter saying that some types or learning content may appeal to a
certain demographic and the designer may target th at group specifically even if others
may use the system.
[ created on 2003- 10-22 1 1 ..:6 43 J

----·- -- - --- ---------------

' quoted
•. You h a ve to compromise. You can 't please e verybody. thats
why research into your target audience is essential before you start creating your
product. you need to identify who you can target and who yo ... '

[ respond )

wrote...

Precisely, market research is essential to ensure the financial success of any product. It
must appeal to as wide an audience as possible yet be focused enough for users who are
familiar with the subject without becoming too specialised to the determent of the wide
appeal... whew designing stuff is hard work!
[ created on: 2003· 1 1 ·04 l 5 · 03:22 ]

' quoted
.. Precisely, mark.et research is essential to ensure the financial
success of any product. It must appeal to as wide an audience as possible yet be
focused enough for users who are familiar with the subj. . .'

[ respond J

wrote. . .

1

I fully agree with t h e market research, however i don't think that trying t o cater for
eve1yone is a good idea. A lot of things try to do more tl1an 1 function/job and nom,ally
it gets very bad (couldn't think of a better word).

Like a lot of the mobile phones coming out, some of them have cameras with them, as
phones they are great, but as actual cameras they aren 't that good Some people could
easily argue that being a camera isn't their main purpose, which is fair enough, but that
doesn't change the fact that the camera facility isn't that flash.

Sol'tware would be the same thing, if you try to cater for everyone then i don't think
that you are being realistic (i apologise if i'm getting on the wrong side of people). You
should check what market your aiming for and cater for that market If that market is
fairly widespread then either shrink it down or make sure that your market is willing to
accept something not completely aimed that them. Education is (i feel) part or a market
that is extremely large. Trying to cater for all education facilities everywhere is just plain
dumb. What you try to do is create a program (or product) for one area (like a country)
and then change it accordingly for another area.
[ created on 2003· 1 1 ·04 18 33:35 J

Figure 8.1 0: Student annotations about learner attributes

In fact, the Annotation tool promoted several forms of monitoring for this section of the
reading. A parallel thread that was created was a discussion of whether in fact it was desirable
to customise a product extensively. One subject warned that 'the design should remain the
same' which evidenced monitoring through clarifying another subject's position, while a
further annotation added to that in suggesting compromise. The understandings of this issue
were then further modified by the following annotation which contended 'you almost have to
try and accommodate everyone'. The final comments demonstrated each individual subject's
monitoring in the way they summarised and tied the various threads together. While it could
be argued the second to final annotation operated at the level of rephrasing rather than a
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deeper reconfiguration of that person's understanding, the final annotation showed multiple
forms of monitoring. The subject challenged a previous annotation ('I don't think trying to
cater for everyone is a good idea'), drew on a direct example in comparing design to
convergent devices such as phones, and then summarised many of the view points in the final
paragraph: 'What you try to do is create a program (or product) for one area (like a country)
and then change it accordingly.'
Therefore in this instance, Mark-UP's Annotation tool promoted multiple forms of monitoring
that ultimately created a knowledge-base that added to the existing point, used examples from
direct experience, provided multiple perspectives on the subject and then summarised and
concluded at the end.

Example 6
This example was sourced from Newby et al. (2000). The paragraph that subjects annotated
described drill and practice as a learning strategy (Figure 8.11 ). Although a different reading,
this example demonstrated a similar pattern of monitoring to the previous one.

Drift and Practice

During drill and practice, students are Jed
through a series of practice ex.oTCises designed to in

crease fluency in a newly learned skill or to refresh
an exiBt.ing one. Use of thjs method assumes that
students have previously received some instruction
on the concept, principle, or procedure in question. To

Figure 8.1 1 : O riginal reading section about dri l l and practice

As Figure 8.12 shows, this section of the reading sparked a large number of comments,
probably due at least in part to the fact that drill and practice was a familiar mode of learning
for these subjects. It was not surprising, therefore, that this example also showed direct
experience being one of the main referents against which subjects monitored their
understandings. The first annotation evidenced monitoring in the forms of two examples.
Firstly, the subject drew from personal experience in describing his mother's ability to rote
learn and then broadened out into a practical example relating to interactive multimedia. This
ability to transform from one domain to another is not something that was necessarily
expected within the Annotation tool, since this aspect of Mark-UP was grounded in content
rather than in a more general problem. Nevertheless, it appears that the Annotation tool
certainly did not prohibit this kind of monitoring.
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!_ ..._______ -

View existing annotations:
wrote ...

Create new annotation

very behaviorist. excellent for long term memory, but what about understanding.
knowledge without application i s a bit of a waste i believe. my aged mother • bless her •
is a proponent of this method. she after a good many years on this planet can still rattle
off m an instant things that she learned many years ago in school. back then, D & P was
all the rage.
moving to IMM, i have a {number of) applications designed to teach me to speak trench.
out of all of them, Think & Talk French is probably the best. it uses drill & practice ·
ecouter, repete' • to encourage the user to speak the lingo. the lessons are situational , so
that you leam by context. so teach you what le voiture means, you here the sound of a
car .. 1t also has tests and little g ames to reinforce your learning.
l created on: 2003·09· l 7 1 2 : 36 :45 J
wrote...

•
•
•
•

I always find practice is useful to remember some kind of knowledge. During t he practice I
will create m istake. After I solve the problem, 1 will memorize the concept better, and 1
will feel that the knowledge is really useful for my fife. I also feel that solve a problem it
is a challenge.
[ createo on: 2003·09· 25 16: 1 4 : 56 J

"quoted
.. very behaviorist. excellent for long term memory, but
what about understanding. kno wledge without application is a bit of a waste i belie ve.
m y aged mother · bless her • is a proponent of this method. ... "

[ 1 espono J

l respono J

[ respono

I

wrote ...

Yes but it has its place. When you're teaching young children to count, they don't have to
ponder why we use the decimal numbering system · they Just have to remember the order
of the digits. This is only achieved thorugh repetition but 1t can be done in many different
ways, including g ames , stories, songs etc.
I created on: 2003·09·26 12: 56: 24 J
wrote...

Practic.ing is a good way of remembering tasks because majority people tend to forget
information g iven. It is a repetition of doing something and from there you'll g et use to it.
For example, driving a manual car. Each time you practice, the better you will i mp rove
your driving skill.
[ created on : 2003·09· 29 10:43 : 56 J

"quoted
.. very beha viorist excellent for Jong term memory, but
what about understanding. knowledge without application is a bit of a waste i believe.
my aged mother · bless her • is a proponent of this method. . . ."

[ respond J

l respono )

wrote ...

Drill and practice 1s a good way of teaching language. I remember doing Japanese, we had
to engage in oral drills with the teacher as we walked into the class. It was almost a
simulation, using the Japanese language m the real world.
l create<J on: 2003- 1 0-02 1 6 : 24 ' 04 J

.. Yes but it has its place. When you 're teaching young children
"quoted
to count, they don't have to ponder why we use the decimal numbering system · they
just have to remember the order of the digits. This is ..."

( respono I

wrote...
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wrote...

•

I think that i f you want to learn something it's best to understand it, this is because if
you come acros s something similar then you will be able to problem solve it, since you
understand the theories.
[ create<I on: 2003- 1 1 - 04 2 1 : 4 7 : 30 J
wrote...

( respond )

In summary.... some of the comments above and the reader leans towards it to. Suggest
that Drill and Practise is an excellent tool for learning longterm bluk data. I disag ree. It
would be a good method if done properly but I doubt espcially in anyone under the age of
p ro b ably 2 5 is serious about doing it properly. Number and Language learning is a mix
between block learning and Practise/Demonstation. lnitally its Drilled but its used in
conversation so its continually practised and demontrated.
Drill and Practice is fine when it puts a theory into practice.
How ever if drill and p ractice is the method used to teach blod<s of figures, dates, names,
terms etc.
(Things that have no logical path. John Doe was born 1 943. The battle for headstone
occurred in bondcountry)
Drill and Practice is an appalling method for learning long term. It has the potential to
allow us to retain long term but not in way most of us use drill and practice.
I read an article/study that s aid if the user reto uches on the information two weeks after
they finnis h then that dramatically i ncreases the long term retention of the content.
I know from experience t hat this is true.
Exams before holidays leaves me blank come the first day of school.
Mid term exams and then touching on the content once or twice again up to the end of
year exams results 1n less p ainful drill and practice being needed before that final exams
and because this is the second time I've used those memories they defiantly have stuck
with me long term.
Assume your designing an learning program for a 20 year old 111i student.
2 Weeks after his end of year exams he is IM'llikely to discipline him self to retouch on the
information.
The problem only gets worse the younger the student.
Come the first week of uni and most of what was rope learned is fuzzy if there at all.
Theory is more readily retained because it is a senes of thoughts and remembering just
one part allows the user to unlock the chain back to the start.
Just like a story. We are naturally geared to remember stories because they are retained
to help us navigate.
One journey into an unknown location with 30 turns and most people would be able to
navigate you there and back even months afterwards.
1 0 lessons block learning the street names to get there and maybe you would get 30/30
if tested immediately. 4 months later you would be struggling to get any. Unless of
course you used those roads or discussed them again with friends.
one more e.xample for anyone that did/knows some basic geography.
Can you tell me 1 0 different names of geographical landforms unique to Australia?
(yes? teU me your secret to memorization!) (no. its fuzzy. Question:D1d you drill and
practice those terms before you exam ')
Now can you explain how those l andforms (that you can't remember t he names for where
formed?)
( no ? don't be d iffictAt) (yes its common sense. this happened , then this, then this which
creating that)
Final question. In preparation to the exam. Did you spend more time worrying about the
remember the rainfall of costal forest to the nearest few mm or the concept behind why it
rams over cost more than desert.
I spent 90% of my time Drill and Practicing the number of m m .
I c a n honestly say I have no i d ea no w ho w many m m b ut i can t el l you 1 0 reasons w hy it
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I agree. When I first l earned tl1e multiplication table, I have no idea why I had to do it only that the teacher gets really upset if you don't remember it. However, it does seem
like a waste ot time to do D&P at an age where you can do higher-level thinking.
[ created on: 2003 - 1 0-02 20 : 41 .43 ]

' quoted
.. very behaviorist. excellen t for long term memory, but what
about understanding. knowledge without application is a bit of a waste i believe. my
aged mother - bless her - is a proponent of this method. . . . '

( respond ]

wrote ...

,.

1 --

My grandmother did not know how to read and write, but she still knew how poems that
she learn when she was little around the fireplace at night all the members of the family,
and she wouldn't miss a word, but I don't believe it is the best learning approach,
especially now that I am desperately trying to understand action scripts in nasl1 I know
that memorising script would not help me that much!

[ created on :

2003 - 1 0 - 1 2 15 28:06 ]

wrote ...

( respond ]

More practice and that will stick in your head and you will not forget that so· easy. As
addressed by Andres, i remembered when i lean, ed mandarin, my teacher only allowed me
to speak in madarin. it he heard me speaking non-mandarin language,i would have to pay
him! that way of leaming helped me learning better and better
( created on: 2003 - l 0 - 1 2 22 : 05 :35 ]

• quoted
.. very beha viorist. excellent for long term memory, but what
about understanding. knowledge without application is a bit of a wllste i believe. my
llged mother - bless her · is a proponent of this method. . .. "

( respond J

rote...
Drill and Practice can also incorporate application. E.g: a series ot math exercises that
make you apply the same concepts for slightly different situations. In the math example,
drill and practice actually teaches you understanding too. Recognition of patterns is part
of how we understand things. Drill and practice also helps the learner to build up
proficiency, speed, and confidence in a skill.
[ created

• quoted

on:

2003- 1 0- 22

os· 23:47

]
-----------·------

.. Practicing is a good way of remembering tasks because

mlljority people tend to forget inform1ttion given. It is ll repetition of doing something
and from there you 'II get use to it. For example, driving. . . '

[ respond ]

wrote...
Yes, practices make perfect!. It is good for memorisation and recall.
( created on: 2003- 1 0-30 23 35: 15 ]

.. Yes, practices make perfect!. It is good for memorisation

' quoted
1tnd recall.... '

( respc,r,d ]

wrote...
Agree with Ervina. Practice, practice and practice one more time to get it PERFECT. If you
dent practice how are you going to get good at it? Think about it, it's not hard to do.

•

xjx

[ create,d
• quoted

on . 2003- l l -O l

1 4 43: 1 6 ]

.. very behaviorist. excellen t for long term memory, but what
l!bout underst1tnding. kno wledge without application is ll bit of It waste i believe. my
aged mother - bless her - is ll proponent of this method. . .. "
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rains more. TI1ese results are quite disproportionate the amount or study done.
2 weeks after the TEE during the key period where I should h ave been revising the
material I was at a mates place getting drunk.
As where 90% of the students across the state.
I have not sat down to study the theo1y but I do suppose i h ave seen it in
demonstration and used my knowledge in practice since.

This is a problem that's not really solvable ir the content concludes at the end or term.
tr the content concludes mid term then dasses can recap and rorce the students.
If the students are wo11<ing for a company then a refresher 1"""1 product can be
implements the follow week.
discipline comes with wisdom. wisdom comes from experience. experience comes rrom
age. I think ..
The older I get the more serious I take things. I am still a long way arr cutting shot my
holidays to recap unrortunately.
[ created on 2003- 1 1 -05 02 43. 50 J

-- - --- -----------

. Agree with Ervina. Practice, practice and practice one more
' quoted
time to get it PERFECT. If you dont practice how are you going to get good at it?
Think about it, it's not hard to do.

[ respond J

xjx... '
wrote...

yes this is the best way getting to be good at some thing
[ created on: 2003 - 1 1 -05 20: 41 :47 J

Figure 8.1 2: Student annotations about d rill & practice

Annotations that were framed by direct experience however, still dominated this section of the
reading. From subjects' personal experiences about how they best memorised concepts
(including rehearsal) a strong picture of what characterises drill and practice was developed.
This allowed a more critical form of monitoring also to be demonstrated. The comment 'when
you' re teaching young children to count, they don't have to ponder why we use the decimal
numbering system - they just have to remember the order of the digits' presents a more
complex and indirect means of drawing parallels than simply recounting experience and
provided the basis from which understandings could be modified to form a consensus about
the value of drill and practice rather than its basic characteristics. For example, comments
such as 'it does seem like a wast of time to do D&P where you can do higher level thinking'
and 'now that I am desperately trying to understand action scripts in flash I know that
memorising script would not help me that much' provided a counter argument. Also, one
student, in monitoring his understandings about Drill and Practice, was able to add the
concept of application as a way of rounding off this form of learning. While towards the end
of the series of annotations, some were quite trite in the way they rephrased existing
propositions (eg 'practice makes perfect') one of the last comments constituted a sophisticated
summing-up of all the positions, which included reference to the subjects' direct learning
experiences, hypothetical examples, and information seeking by referring to an article that
argued for revisiting content as a means of enhancing encoding into long-term memory.
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As with the previous section of the reading discussed, this one demonstrated an evolution of
the discussion that made use of the various forms of monitoring present to create an artefact of
its own that extended beyond the information given.
Exam ple 7
Example 7 was sourced from Reading 11 (Nielsen & Tahir, 2002). This reading was
distinctive in being quite prescriptive in the manner in which it argued the features necessary
for effective homepage design, as evidenced by the paragraph from which the annotations
were drawn (Figure 8.13).

0

Show the com pany name and/or logo In a reason·

able size and noticeable location. This identity area
doesn't need to be huge. but it should be larger and
more prominent than the items around it so it gets
first attention when users enter the site. The upper-left
corner is usually the best placement for languages that
read from left to right.

Figure 8.1 3: Original reading section about logos on homepages

As Figure 8.13 demonstrates, this section of the reading provided clear guidelines for how
logos should be placed on a home page. Despite its brevity and 'literalness', it still created
some discussion (Figure 8.14). On its own, the point raised could have been seen to be quite
arbitrary in nature, and although it was tied to a specific visual example in the text, one of the
ways in which subjects monitored their understanding of this point was to find another
example, specifically the university web enrolment system home page. This provided a point
from which others could comment, with the claim 'it's sick! ! !' eliciting a more considered
response that expanded on the issue of logos to identify the importance of a consistent theme
with common features that communicate the brand identity of the organisation.
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•

------·�·----r

View existi ng a n n otations:

Create new annotati o n

I

l respond ]

wrote. . .
Show the company name and/or logo in a reasonable size and noticeable logo. When I
read this criteria, this reminds me of the ECUWES homepage
(http://www.ecu. edu.au/ssa/ecuwes). I think they should put the logo on the homepage.
[ cre,ated on: ?003· I l · 03 1 1 44 24 J
- - ----- - - --

--

- - -- ·- - -- -----

' quoted
.. Show the compilny nilme ilnd/or logo in ii reilsonilble size ilnd
noticeable logo. When I read th is criteria, this reminds me of the ECUWES homepilge
(http://www. ecu.edu. au/ssa/ecuwes). I think. they should pu... "

[ respond J t

wrote. ..
They should totally start anew with a better ECUWES page, it' s SICK! !! O_o

•

xjx
[ created on: 2003- 1 1 -03 1 4 : 26 : 41
. . . They should totillly stilrt ilnew with ii better ECUWES pilge,

• quoted

it's SICK!!! O_o

[ respond )

xjx... "
wrote...

•

The ecuwes website certainly needs a redesign. Looking througl1 the other websites
related to ECU you'll n otice a common theme, and consistency with common featu res.
The ECU logo is one of these elements that ' connects' these websites together.
Interestingly, it's not displayed in the top left comer for all the sites. The first thing that
the ecuwes site n eeds though is definately an identifying element · the ECU logo would
be a good place to start.
[ created on ]003· l l ·03 1 7 : 51 59 J
rote...

[ respond J

A company logo is al ways what sells the site. It is an indicator of what the site is all
about or who it is for.

- ------ ----- - ---- ----------------[ respond ]

[ created on: 2003· 1 1 ·03 20 : 31 . 2 1

.. A compiln y logo is illwilys whilt sells the site. It is iln
" quoted
indiciltor of whilt the site is illl ilbout or who it is for. . . . •

wrote. . .

•

That' s not n ecessarily true. It's nice to have a good logo, but it shouldn't impact the
site' s ability to convey infonnation too much.
[ creat•?d on 2003· l l · 03 23. 47 :33 ]
wrote. . .

[ respond J

I too think that i t i s very neccessary t o show the company logo o n t h e homepage. It
reallt lloks weird when company does not have a logo on its site.
[ created on: 2003- 1 1 -04 1 6 · 33:40 J
wrote . . .

l respond J

I agree with this paragraph, a l l the sites I have visited have their company logo in t h e top
left hand corner.
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•
•
•
•

[ created on: 2003· J l ·04 1 8 · 50. l 8 ]
.. I agree with this par11graph1 111/ the sites I have visited have
• quoted
their comp11ny logo in the top left hand corner. . . . '

[ respond ]

wrote. ..
Yes i believe it is ve1y 11 ecessaiy to provide and show the company logo 011 eve1y page
of a website, well at least on the main page. Before doin this unit or any other IMM units
i had always had a company logo 011 the top lert comer.
[ created on: 2003-1 1 -04 21 . 1 1 :24 ]
r respond l

wrote...
Eveiy website doesn't have to put the logo but they should put something that
important about website to the location.
[ created on: 2003-1 1 -04

n 22 38

]
[ respond ]

wrote...
A logo should be appealing, innovative, and state of the art. This might be off the
subject a little, but there's nothing worse than driving past a building in the city with an
insanely annoying 70's or BO's company logo on it
f created on: 2003- 1 1 ·05 03: 06.56 ]
• quoted
. . . A logo should be 11ppe11/ing1 innovative, and state of the art.
This might be off the subject II little, but there 's nothing worse th11n driving past a
building in the city with an insanely 11nnoying 70's... '

[ respond ]

wrote...

•
•
I_

I

I

Logo should be reason able size because it reflects to businesses/ individuals trademark
that people always remember.
[ created on 2001· 1 1 -05 (19 49 5' J
wrote...

------ ···------ -

[ respond ]

A Web tagline is a tiny but key piece of site usability. A good tag captures a visitor's
attention aid interest long enough for him to decide if he is in the right place. This
makes it a first step in the sales process.
I round a good site 'Explain your site with a tagline' that lists key elements of a good
tagline and describes how to dete1111ine the value of a site.
[ created on: 2003-11 -05 09: 52:05 ]
. . . A comp11ny logo is alw11ys wh11t sells th e site. It is an
' quoted
indic11tor of what the site is all about or who it is for. .. . "

[ respond ]

wrote. ..
I agree that logo is always sells the site. It represents the company and most important,
it shows the ' 'tradem11rl' of the company.
[ o-eated on 2003· I I -05 1 0 4D 53 ]
wrote...

[ respond ]

Most or the website can do this in there webpage. But i think putting the logo in the
middle of the page is a good location as well. Just like the Yahoo. com, they put their
name and logo in tl1e middle of the page. I find that is a more attractive way to do in
this way, rather than in a traditional position at the lert top corner.

Figure 8.14: Student annotations a bout logos on homepages

This pattern of monitoring evidenced by adding information to the existing pool was one of
the main characteristics of this sequence of annotations. Many of the subsequent annotations
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contributed further perspectives on the issue regarding, for example, the size and location and
design features of logos. One way in which these additions to the knowledge base were made
could be in the form of contention of an existing point ( 'It's nice to have a good logo but it
shouldn't impact the sites ability to convey information') but the main approach here was to
monitor understandings by drawing parallels with other examples and seek information from
other sources. One annotation, for example, directed readers to the 'Explain your site with a
tagline' page, while another pointed to the author's personal experiences of company logos on
buildings.
In the end, as this example shows, the monitoring evidenced in annotations had the effect of
producing a series of comments that added to the artefact itself, and in this case the artefact
probably had less information than the annotations themselves. This meant that the readings
became somewhat secondary to the process. This allowed even broader scope for self
monitoring, since subjects could monitor their understandings of all of the information
through the multiple perspectives that were available both from the reading and the
annotations themselves.

8 . 1 .2 Concl usions about monitoring i n the Annotati on tool
What these examples have shown is the range of artefacts and the annotations that they have
engendered. An analysis of the annotations demonstrated monitoring in multiple forms,
particularly in questioning, debating positions and comparing ideas by contributing direct and
indirect experiences, as well as seeking alternative sources of information.
The fact that Mark-UP enabled such forms of monitoring to be demonstrated, however, does
not mean that it guaranteed this type of cognitive processing, nor did it ensure that monitoring
was always done the most effectively. One of the characteristics of early readings' annotations
was a tendency for subjects to merely add comments such as 'I agree'. While this was not
necessarily indicative of poor monitoring, such statements are obviously not so easily
identified in terms of the form of monitoring that may have taken place. It is tempting to see
the improvement in performance as an improvement in subjects' monitoring skills and these
will be explored later. However, regardless of whether subjects improved in their monitoring
skills, there certainly appeared to be a general improvement in monitoring behaviour and this
may also have been a result of the tutor feedback identified in the section exploring planning,
which specifically advised some subjects to explain their positions in more depth. These
issues are explored later through an analysis of interview subjects' portfolios.
Nevertheless, many annotations did take the form of rephrasing existing comments, and
student goals as well as the nature of the reading itself appeared to have some impact on the
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quality. The example shown in Figure 8. 1 5 addresses a reading dealing with storyboarding
and concerns the role of storyboards in ensuring the successful design and development of
multimedia products. It could certainly be argued that the annotations themselves do not add
much to the discussion. There is no information seeking or genuine comparison of ideas
within these comments. To write them off as inferior instances of monitoring, however, may
be overstating their limitations. While it is true that they did not demonstrate the complexity
of monitoring seen in some of the previous examples, it does not mean they did not actually
involve complex monitoring on the part of the student.
- -·---

• quoted
.. A storyboitrd it/so orgitnises your thoughts for you, the order
of flow, helps you to double check that your objectives itre fulfiled. Much like the
foundittion of building it house . . . . •

[ respond J

wrote ...

•

The better the storyboard is, the easier it's going to be to create the prototype. It is
really important to get all the ideas and information down on paper before the creation
starts.
[ created on· 2003- 1 1 -04 20 02 · 47 ]

• quoted
.. The better the storyboitrd is, th e eitsier it's going to be
to creitte the prototype. It is reitlly important to get it/I the ideits and information
down on pitper before the creation stitrts. . . . "

[ respond ]

wrote...

yes it is important to have a well descripted storyboard and visual storyboard before any
prototype to be produced. It deffenetly makes the designing and producing alot faster
and easier when following them.
[ creat-=:d on 2003 - l 1 -04 21 25 37 1
.. I agree with you becituse the storyboitrd will reduce a
• quoted
lot of time to make prototype. It's doesn't have to work together everytime. Every
member in develop teitm can follow the storyboitrd. . . ."

[ respond ]

wrote...

•

The better the sto1yboard is, the easier it's going to be to create the prototype totaly
agree
[ created on: 2003- 1 1 -05 00:05·03 ]

• quoted
.. I agree with you because the storyboitrd will reduce a
lot of time to make prototype. It's doesn 't hitve to work together e verytime. Every
member in develop teitm Citn follow the storyboard. . . ."

r respond l

wrote. ..

I agree that the storyboard can saw a lot of time of implementing a prototype. Becaue
it is just a prototype, it could be either fi nish or not finish. Does not matter, as long as
you mention in storyboard.

Figure 8.15: Rephrasing in annotations

It would appear that these comments differ from some of the others in terms of their intended
audience. The concept of personal annotations that were not designed to be viewed by others
was not anticipated in the initial design of the product, but came up as a desirable design
feature when exploring the useability of Mark-UP. These annotations could in fact be
interpreted as personal 'mini-summaries' with the purpose of readers articulating concepts in
their own words to assist monitoring of their understandings. The uncontentious nature of the
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reading may also have had an impact here. One of the main foci of annotation was to express
a point of view and this may not have been so necessary in a reading as uncontentious as this.
Beyond the Annotation tool's potential for personal notes and to express a point of view, such
brief comments also demonstrated the potential to invite other users to correct any
misapprehension or interpretation ofa particular section ofreading. Certainly they are still
more effective than the comment 'I agree'. Not all annotations received follow-up responses
an inevitability in a flexible learning environment such as this. However, one feature that was
certainly missing from all of the annotation sequences explored in this section was a second
level of annotation, with subjects following up their own comments and those of others with
respect to their annotations. This lack ofa second level ofreflection appeared to be a lost
opportunity in this implementation. One of the limitations of Mark-UP that became evident
during evaluation was its inability to advise students when they logged in of annotations that
had been made in response to their own comments. Nor did the icons, when subjects viewed a
reading, clearly identify where one of their own annotations was placed. This prevented
subjects from easily accessing their previous annotations and considering any further
perspectives or examples that may have been added by others.
This was a loss, as it would appear that the most manifest forms of monitoring took place
where there were multiple forms evidenced in a particular sequence of annotations. Examples
5 to 7 in particular, demonstrated a cumulative growth in negotiated understandings, promoted
through a mixture of questions, additions, experiences and alternative sources ofinformation,
that both stimulated and was stimulated by the internal feedback that guided subjects'
monitoring. In not being able to clearly identify their own annotations, subjects were unable to
review the progression of a discussion.
In exploring the types ofreadings that best lent themselves to monitoring within the
annotation environment, it appeared that even the less popular readings in terms of annotation
were still able to demonstrate a level of monitoring. Figure 5.2, for example, shows Reading 5
as one of the least annotated readings, yet the annotations in this reading provided some good
examples of the types ofmonitoring subjects engaged in while annotating, and formed four of
the artefacts that were discussed in this chapter.
A bigger issue in terms ofthe quality ofannotation was the types of annotation and the
monitoring that was evidenced by particular sections ofreadings. Lengthy and complicated
sections such as that shown in Example 1, tended to promote monitoring in the form of
annotations that questioned, and attempted to clarify concepts within it. Others, such as
Example 6, which explored drill and practice as a learning strategy, and Example 7, which
focused on the use oflogos, promoted a different type ofmonitoring, where subjects related
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experiences and sought extra information to build on the artefacts themselves. The value of
the different types of monitoring as metacognitive activity will be explored in a later section
of this chapter. One type of monitoring that the Annotation tool generally did not promote,
however, was organisation and transformation of information. This form of monitoring,
however, appeared evident in the Design Problem tool.

8.1 .3 Explorin g monitori ng withi n the Desig n Problem tool

The Design Problem tool was the most widely used of all of the tools within Mark-UP. This
was certainly a result of it being the only one that was mandated throughout the whole
semester. Each week students had to discuss a design 'problem' using their understandings of
the readings to provide innovative solutions to design issues they may face as a multimedia
developer.
This provided a means for a deeper level of metacognitive monitoring than was available
within the Annotation tool. While the Annotation tool primarily focused on the discussion of
subjects' comprehension of specific reading sections, the Design Problem tool had subjects
apply their understandings to a specific design-related problem. This meant that it promoted
monitoring in the forms of organisation and transfer rather than questioning, information
seeking, and comparing ideas. These forms, too, move beyond the specific domain of reading
comprehension towards the application of metacognition to other areas, in this case problem
solving.
To explore how subjects applied such forms of monitoring, two specific instances of
responses were selected, which involved the application of understandings from two readings:
I . Week 1 2 : Nielsen, J. & Tahir, M. (2002). Homepage Useability: 5 0 Websites
Deconstructed (pp. 1-27). Indianapolis, Ill.: New Riders.

2. Week 1 3: Laurel, B. ( 1 990). Interface Agents: Metaphors with Character. In B. Laurel
(Ed.) The Art ofHuman-Computer Interface Design (pp. 355-365). Reading: Addison
Wesley. Total Pages 523.
Obviously it would have been impractical to explore the responses to every design problem.
These readings were selected because they represented two different styles of publication, that
demonstrated a range of different response types. The first reading provided clear guidelines
in point form about how businesses should construct and present their homepages. In this
sense it was a more 'straight-forward' reading than the second, which was much less explicit
in terms of the application of the reading to design. These therefore demonstrated design
problems at two extremes. While both design problems dealt with the application of reading
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concepts to practical design issues, in this case towards redesigning a homepage (Example 1)
and proposing a replacement agent for the Microsoft paper clip (Example 2), they required
different levels of abstraction to be able to do so. Since all subjects were required to complete
the design activities, a full range of monitoring was evident from using only the two examples
above. Each of these examples was examined in light of how subjects monitored their
understandings of the reading to formulate responses to related design problems.

Exam ple 1
In Week 12, subjects were presented with the following design problem attached to the above
reading:
Letter to a webmaster - improving their homepage. There are a lot of bad web
home pages out there, not all from small businesses or individuals. Your role in
this task is to find one. Compose an imaginary e-mail that you would send to
the webmaster about how the homepage could be improved, using this week 's
reading as a basis for your points.
Since this task required subjects both to understand the reading then organise their
understandings and transform them by applying them to the domain of problem solving, one
might have expected the responses to be somewhat weaker than those tied more specifically to
reading concepts.
This did prove to be the case for some subjects. Nevertheless, all appeared able to demonstrate
monitoring of their understandings at one level or another. With Zimmerman and Martinez
Pons' (1988) monitoring categories of questioning, comparing, information seeking, and
organisation and transfer in mind, monitoring appeared to take four main forms for this
reading:
•

explication of design suggestions that were relevant to the problem, but broad and only
loosely tied to the reading concepts;

•

re-iteration of reading concepts tied to the context of the problem but without uniquely
customising the response to design issues within the website;

•

application of reading concepts tied closely to the context of design issues with selected
websites; and

•

integration of personal comments, alternative examples or other forms of new
information into responses which related strongly to both the reading and the problem.

The first two forms of monitoring were the weakest, mostly because they failed to engage
both with the organisation of conceptual understandings and transfer to the problem at hand.
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The first indicated adequate transformation, but weak organisation, while the second
demonstrated an ability to organise reading concepts but inadequately apply them to the
problem.
Examples of the former could be found in responses to the Design Problem tool, which tended
to be somewhat vague in their description of specific concepts. These were quite few but
stood out as weak, as in this particularly bad example:
To whom it may concern, What in the hell do you think you are doing!! I came
across you 're site lookingfor information and examples on storyboards and
was annoyed with some aspects ofyour site. Please take these suggestions I
have made for your home page into consideration and change it!! First of all to
access your site we have to go through a splash screen. I, along with many
others, believe it I a waist of time and just means more time is spent waitingfor
you 're site to download. Not everyone is connected to ADSL or Broadband.
What are you going to achieve with a splash screen anyway. Get rid of it! Then
once your in the site that 's another story. Don 't get me wrong the information
you have in your site is great but there is a better way to present it. Thefirst
thing that catches my eye is the animatedfox above the navigation bar. It is
disgusting and put me ofyour site straight away. Get rid of it and ifyou really
want an animation there replace it with something more welcoming. The
Navigation bar could be tidied up a bit by using maybe a pop out menu to show
the extra links that belong with About Us and Samples. This groups them more
effectively. Also what 's up with all the scrolling!?! It 's great that you have a lot
to say butfragment it more by creating more links and storing the information
in there or use tables more effectively. Better yet get rid of any irrelevant
information, a lot ofscrolling is a put for most people as they just want to get to
the information quickly! For the time being that 's all I have to say s take these
considerations into account and redesign the site Yours sincerely ... (Subject 55)
One could argue that the tone of the letter was quite inappropriate, in itself evidence of weak
monitoring with regard to language being used appropriately for a specific purpose. It also
was also a weak example in its lack of direct reference to reading concepts. In fact, there were
really four points made within this response: issues with download time through the use of a
splash screen; inappropriate animation; a weak menu system; and scrolling. Of these, only one
section of the reading was used to inform the response, specifically the section relating the
graphics and animation, which claims in point 60: Never animate critical elements ofthe
page, such as the logo, tag line or main headline; as well as point 62: Let users choose
whether they want to see an animated intro to your site - don 't make it the default.
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Both of these points were applied somewhat loosely. The suggestion to get rid of the
animation 'or replace it with something more welcoming' was quite vague, as was the
comment, 'use tables more effectively'.
Fortunately this response was not indicative of the group as a whole and even here there was
some evidence of deeper monitoring in the way in which the concept of bandwidth was
mentioned as an issue with the splash screen. While not mentioned in the reading, the use of
this issue to support the suggestion in the reading relating to annotation shows a clear use of
monitoring by using other information to support a point. Another example of this was the
comments about the re-organisation of links. While any understanding demonstrated of
navigation as it was discussed in the reading is somewhat implicit rather than directly referred
to, the comment relating to grouping links via a pop-up menu system had some value.
Nevertheless these appeared to be more aligned with received understandings of design rather
than the organisation and transformation of the readings, and were therefore less indicative of
monitoring than some of the others.
Such vagueness and lack ofreference was inevitable to a certain extent. Several responses
contained examples where arguments were made without support. Comments such as 'this is a
bad choice of colour - not very professional' (Subject 1 1 8) and 'the navigation is very
muddled up' (Subject 77) existed across the range ofresponses, and indicated issues that
could be identified but were either not in the reading or were not understood in the reading,
which suggested that monitoring was not consistent across all of the points raised by subjects.
As well as unsubstantiated claims, which indicated some transfer without any clear
organisation of reading concepts, an equally problematic response was the type which
evidenced an ability to restate the information in the reading, but a failure to apply it
effectively to the problem.
As with the former type ofresponse, these did not make up the bulk of examples. However
several of the responses to the design problem read like a shopping list of ideas from the
reading rather than a solution to the design issues in the chosen site:
1 0 October 1 003 To whom it may concern. I recently visited your web site and I
could not help but email you to tell you, it has to be improved ifyou want
people to visit it. Here are some problems and improvements that should be
considered: When you enter the site it 's a bit hard to tell what it is about and
the arrangement is not in any order ofimportance All the links should be in one
place somewhere along the top in a neat manner not all cluttered together and
all over the site There is no signs to show it 's the home page and no company
logos There should be less content and nicely presented instead of using point
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form The content on the home page should summarize what the site is about
and not go into detail straight away Identify information that has been added
recently Visited links should change colour and look different from the
unvisited ones and there should be more than on the other pages The links
should be clear so that the things that people are looking for should be easy
and effective to find The information on thefirst page should be carefully
selected and within the information it should have links to the page where there
is more information about it The graphic should illustrate the content, and
there should be graphics on the site The use ofgraphic design appropriately to
fit the purpose of the site will attract users the site needs some graphic design
desperately Drop down manus, text boxes and selection boxes should be used
where necessary and because they increaser user interactivity they should be
used Important information should be displayed in a headline Keep the pages
as they are don 't open them in a new window Keep the site updated with
information that the user interested in. Have a search option within the site
Hope you consider andfollow my suggestions, ifyou find it hard to do yourself
my telephone # is 9123 5678 call me and I will do itfor you for a very
affordable price Yours Sincerely ... (Subject 99)

In reading this response, one can garner many recommendations for effective homepages;
however, one does not get a strong sense of the site that was being critiqued. Subject 99
clearly showed an ability to monitor her understandings by organising and selecting
appropriate recommendations from the reading. However, where she failed was in being able
to apply those understandings to the problem itself. While the points made were relevant, the
response was constructed in such a way that little reflection on how the points could be
applied to improve the homepage was evident.
This type of response was more common than those where comments were applied more
directly to the relevant site but were more ad hoc in nature. This suggested that most subjects
did at least engage strongly in the process of monitoring through organisation of concepts.
Subject 64 went so far as to quote the points from the text directly, as demonstrated in this
excerpt:
Thisfeedback is based on the publication Homepage Usability: 50 Websites
deconstructed, written by Nielson and Tahir. I willfollow the section headings
that they use and highlight areas where opportunities exist. Communicating the
sites purpose: They recommend to show the company logo in a reasonable size
and noticeable location. I was unable to sight a logo. In fact, the usual place
(top left corner) is blank. A logo gives your site an identity. Tags that explicitly
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state the purpose of the site should be used. They are normally placed with the
logo. There are a number of potential tags under the site title, which could
confuse the viewer as to what purpose this site has. They suggest that you
emphasize what is valuable about your site. Again, this could be any of three
different items, as stated under the title - it is really not clear. High priority
tasks should be emphasized. This site does not seem to have such an emphasis.
It seems to offer a lot, but most of it is hidden from view owing to the size of the
homepage. There is probably too much information on the homepage. It needs
to be rationalized and condensed so that viewers know instantly what the site is
about, what it offers and what task can be performed with it. (Subject 64).

What distinguishes this particular example from the previous one is that there was an attempt
to direct the concepts more directly to the design problem. Comments on the lack of a logo
and tag lines offer little beyond what the reading says; however, the subject does identify tags
which could be used, and emphasises the role of a logo in promoting identity.
Most subjects were able to demonstrate some ability to transfer reading concepts to the design
problem. While the above example was somewhat limited, others were more specific in their
reference to the web page they were critiquing. Rather than simply stating 'there is irrelevant
information on this site', Subject 126 argued, 'I see that your website designer, **** ****

(you just had to give him credit didn't you, do you think that I care?) did an excellent job.'
Subject 101 did not refer specifically to sections of the reading, but was able to apply her
understandings of the recommendations regarding 'Communicating Information about your
Company' directly to the her chosen website:
The first words in your window title should be "Chicken Treat" rather than
"welcome" because this can appear in people's search engines and people who
are browsing the web have no patience. Also your customers have no way of
contacting you other than a link which opens their mail client. A phone number
and address would be very helpful on your site. I thought perhaps in the store
locations section of your site there would be a list of addresses, but there is just
a picture of Australia with a couple of chickens on it. This misleads the user
into thinking you only have ten stores when that is clearly not correct. (Subject
101)

The reading argued "'Welcome" or "Homepage" ... might look okay in isolation but convey
no differentiating information in the first word' as well as contending, 'Include a "Contact
Us" link on the homepage that goes to a page with all contact information for your company.'
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Rather than refer directly to the reading, Subject 101 was able to both organise the concepts
then transform them in a manner that was more relevant to the design problem.
Such stronger evidence of monitoring could be found interspersed with more direct reiteration
of the points in the reading and it appeared that most students were able to engage in both
forms of monitoring, though this was not consistently applied across the whole design
problem. Subject 126 argued 'You have managed to include a tag line which names your
company and identifies you as being possibly different from your competitors with the word
"Superstore "' , but he was also able to go beyond simply rephrasing the recommendation
about tag lines, combining it with the recommendation regarding an 'About Us' link to
suggest:
Did you think about having an "About Us " link to tell users why you think
you 're a Superstore and to give us an insight into your business model,
company values and who makes up your business? (Subject 126)
Such synthesis of several points reorganised and then transformed into recommendations that
could be directly applied to the design problem indicated a strong level of monitoring.
However, the strongest evidence of monitoring appeared when subjects were able to do all of
the above as well as integrate concepts that were new, existing beyond the points made within
reading. This was different from the ad hoc responses discussed previously. Instead of
applying received notions of good design to the design problem, some subjects were able to
contextualise alternate design strategies to both the reading and their chosen website. As such,
there were several points of reference being used within the monitoring process. Monitoring
took place in the form of organisation of both reading concepts and existing understandings,
which were then transferred across the domain of conceptual understanding to be applied to a
specific instance.
Subject 128 picked up on two recommendations in the reading regarding links, but extended
beyond the basic comments about showing visited and unvisited states and making sure they
explicitly state what happens:
The links have different size and colourfor each different section and the only
indication they are links is that the cursor changes shape into hand shape when
it rollover the links. Other than that, they are not detectable as links. The most
obvious example is on "Gift & Bridal" section. The links on that section are as
grey as the text on it and the buttons are as plain as a table with a text in it. If
not because the rollover cursor effect, I won 't realize they are clickable. Good
links are supposed to change colour or shape when we rollover and click on
them. They also show us which section we have visited and which one haven 't
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by changing their colours. Your main navigation buttons doesn 't give us such
information [and that if not for} the cascading menu and the title you have
below the navigation buttons, I would be lost within the site. (Subject 128)

Two subjects went so far as to integrate concepts covered in other parts of the course, going
beyond the recommendation for alt tags to argue their role for accessibility. One argued, ' [The
graphic] does not contain an ALT tag that could be useful for people with visual disabilities'
(Subject 56), with another subject claiming, 'where you have used pictures, you haven't
included a description in the "alt" tag which lets visually impaired users hear a description of
the picture' (Subject 50). Another example is Subj ect 84, who, while acknowledging the point
about a need for a "Contact Us" link on the homepage with contact information on it
(Recommendation 1 2), was also able to extend beyond that point:
I would also place a line of text describing who answers e-mails. Is it the
police, the web master, the government? Or will the webmaster refer these
queries to the right body ofpeople to get the correct answer? (Subject 84)

While such additions to the reading concepts were not as common as more direct application
of the recommendations, they occurred frequently enough to suggest that a further level of
monitoring was taking place in many students, where the organisation and transfer of reading
concepts was being mediated by existing understandings.

Example 2
This reading differed from the previous one in that it was more general in its discussion.
While Reading 13 provided discrete recommendations, the text chapter on Interface Agents
was more theoretical in exploring the concept rather than trying to define guidelines for their
design. Thus while one might expect students to be able to organise the concepts within the
chapter, the gap between the idea of agents and their transfer to a design problem was greater
and would have involved a higher level of monitoring to broach.
The design problem stated:
Redesign the MS Office Paper Clip. We have come a long way in our
understandings ofwhat makes for a good interface agent since the MS Office
paper clip was created. You need to redesign it. Consider thefunctionality and
character with which you want to imbue your agent and how end users may
best interact with it, using your understanding ofthe reading to inform your
design.
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The above reading contained some general features of effective interface agents. These
included features such as agency, competence, responsiveness and accessibility, as well as
arguments in favour of and against attributing human attributes to such guides.
The four main forms of monitoring demonstrated in the previous design problem were also
apparent with this one. Specifically, responses tended to demonstrate application to the
problem with little relevance to the reading; reiteration of reading concepts without
application to the problem; application to the problem tied directly to reading concepts; or the
integration of personal comments and other forms of new information to responses that relate
strongly to both the reading and problem.
What tended to differentiate responses to this reading and problem was the greater division
between the reading concepts and the problem itself. This resulted in responses that were
somewhat weaker on the whole than for the previous problem, although all forms of
monitoring were still present.
Overall, this weakness showed itself as a tendency to not integrate reading concepts into the
problem solution. Most subjects could identify issues with the Microsoft Paperclip, but these
tended to focus primarily on its irritating mannerisms rather than its value as an agent. For
example, Subject 7 complained, 'basically he distracts you, much like an animated GIF on a
website' , while Subject 52 stated, 'personally I do not use the paperclip helper as I find it very
annoying'. The following example was typical of responses that were informed more by
personal experience than by any reading content:
Although the Microsoft office agent has the ability to provide help in almost all
situations, but it can be quite annoying that the agent keeps popping up to offer
their assistance to the users. It may prove to be very useful for novice users
because they agent will provide them with all the help and guide them through
the whole working process. It 's amazing how these agents can analyze the
situation and offer the most appropriate help to its users. As for expert users, I
believe these agents are the annoying factor that can frustrates a user. Having
the agents popping up every now and then on the screen will only hinder the
process oftheir work rather then helping them. So having this kind of agent
may be a good or bad thing. The most important point is that they are used
correctly at the right time. (Subject 1 18).

Such a response demonstrated some relevance to the section in the reading covering
objections to agents, particularly the 'agents as virus' problem. However, by not drawing
directly from the reading, there is little evidence of monitoring beyond applying received
notions to the problem. In fact, it could be argued this student did not tackle the design
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problem at all. The final sentence was a telling one. The concepts of correct and timely use of
agents was covered within the reading but this response only mentioned these as a problem
rather than using reading concepts to identify what exactly are correct uses of agents and
when they are most useful.
Where reference to the reading was made, several of the responses showed an ability to
organise concepts by providing brief summaries of the relevant aspects of the reading.
However, the transfer of these concepts was more problematic. Subject 45 attempted to tackle
both the reading and problem, but these were not fully integrated:
This readings mainly focus on Interface Agents, which comprises the key
characteristics ofresposiveness, competene, accessibility and the capability to
perform action and the objections to Agents. The interface agent is commonly
used and recognized in Microsoft office, which is called paperclips. It is
considered a useful tool to let user know their situation and it also provides
help andfeedback. Ifthe paperclip is to redesigned, it should offer a choicefor
users ' such as creating their own image or downloading any kind of image
(photos, creations, other characters) to make it more interesting and unique as
their paperclip. This would enhance users ' motivation and engagement to use
the program. A function ofactivate or inactivate the interface agent is a useful
feature. It gives users a choice, as some user 's might be distracted and get
frustrated because of the interface agent. The agent must be useful to provide
users ' quick respond to user 's needs and goals. Normally the agents appears at
the corner as long as it is noticable, which I think it is a good spot so that it
would not interfere user 's work while using the program. (Subject 45)
It can be seen that this subject began with a summary of the reading, but this was not carried
through to the actual response to the problem. While issues such as responsiveness and
competence were broached, they were not used as a basis for the discussion that followed.
Few reasons were given for the design choices proposed by this subject, which made it a poor
solution to the problem and a weak example of monitoring beyond the ability to rephrase
concepts within the reading.
Several other responses showed difficulty in applying monitoring by transforming the reading
concepts to the problem. Even where one subject could clearly show the use of monitoring
through rephrasing concepts into her own words, adding new ideas to the reading concepts,
this still did not mean she could directly transform her understanding of these concepts into a
problem solution:
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A good interface agent is where user can turn on or off the agent because not
every user likes to use an agent. For those who want to use an agent, they
should be allowed to choose a certain character to pose as their agent and
decide what basic characteristics the agent has so users will feel at ease with
the agent. User can also choose whether to interact verbally or using written
text both. As an agent, it has the knowledge of MS Office, knows how to perform
certain actions to reach user 's goal, and represent the goal in a form that user
can understand. They also have to be able explain the action steps to the user
who requests the tutorial instead ofasking the agent to do it. Every user has
different need so an agent has to be able to distinguish the needs of each user.
The agent will be able to detect what user wants to do when user performs a
sequence of actions and offers to do it in a better way or give a quick tutorial
for user. The agent also should adapt to user 's improved ability where if user
has learned the way to reach certain goal, the agent won 't keep insisting
offering the same way over and over. This feature is important and must be
accurate so that user won 'tfeel Iike the agent hiding some information from
them. And also the agent must be reliable. The developer has to ensure that an
agent never makes any mistake or give user wrong information because once
userfind out about agent 's flaw, they will hardly be/ieve in agents anymore.
(Subject 128)
There was a strong implicit understanding of reading concepts in the above example. The
issue of the agent understanding the user's goal and being able to perform actions relates
directly to the reading concepts of agency and competency. The idea of the product
developing a user model in order to provide implicit as well as explicit response too was an
important concept in the reading. What this example lacked, however, was a strong reference
to the Microsoft Office paper clip as an example of a weak agent or how it could be improved.
Despite generally weaker transformation of reading concepts than was evidenced in the
previous reading, many subjects were still able to demonstrate this form of monitoring. Some
of the stronger responses showed clear organisation by articulating reading concepts and then
actually applying them to the problem. Subject 64 for example was precise in his use of the
reading:
...Based on the reading thefollowing points should be observedfor redesign:
agency, responsiveness, competence and accessibility. with that in mind - the
user must be able to control it. ifthey do not want it, then it should never
appear again until invited. ifan icon is to be used, it should have a character
associated with it that is user configurable. one that means something and
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denotes its purpose. it must be smart enough to understand the users goals.
dippy certainly knew when you were trying to write a letters, but that is not all
i
users do. this would probably require a bit of time to confgure properly. it
must adapt to the user. as the user grows, so must the agent. it must be
unobtrusive. dippy had a tendancy to get in the users way ... (Subject 64)
This example is markedly different to the response from Subject 45 in the way in which the
critique of the paperclip agent was tied to the reading concepts rather than simply being an
addendum to them. The issue of the control over the agent is tied directly to the concept of
implicit versus explicit responsiveness, for example. Other responses were able to quote the
reading about how agents could be perceived as 'whining chatting little irritants' and suggest
ways that this could be reduced (Subject 9), or pick up on the issue of bad behaviour towards
'digital' agents being transferred towards 'real' agents by suggesting filters to prevent the use
of inappropriate language when interacting with them (Subject 115).
This direct use of reading concepts to solve design problems provide strong evidence of the
ability of Mark-UP to support monitoring through transfer. The strongest responses within this
example went fu rther, actually adding to the material through further forms of monitoring.
Information seeking for example was evident in several responses. One subject directed users
to the site for ' Bonzi Buddy' ; an agent that assists users in managing downloads (Subject 10).
Another drew parallels between the issue of agents and the value of natural language
interfaces that was discussed in a previous reading (Subject 42). Overall, there were few
examples of responses that fully combined the monitoring processes of organisation and
transformation within this reading and problem. Nevertheless, there was still some evidence
of them. Subject 50 was able to adopt many of the themes of the reading and address them
directly to the problem. The inability of the paperclip to 'do any useful tasks for the user', for
example, related directly to agency, and the need for the Word agent to be an expert on
grammar and literacy was a good example of competence, as was her discussion of contextual
help:
Competency: When you ask the assistantfor help, itjust provides you with a
choice of help topics, and the user has to make the decision about what topic is
most likely to contain the information you need. Often the information
presented is just not relevant to the search. The agent should be "smart"
enough to retrieve highly relevant information and to recommend which help
topic is most likely to contain the answer to your question.. (Subject 50)
Issues with responsiveness were also discussed in a manner that was related to the reading but
applied to the problem:
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The MS Office Assistant currently doesn't rate very highly on responsiveness.
You have to communicate with it using terms dictated by the computer. It would
befar more effective ifyou could describe the problem with which you need
help in layman 's terms, instead ofhaving to know the system term for the
problem.

This was also true with regard to the issues of accessibility and design:
The agent's character can be selected by users who can choosefrom the
paperclip, a bouncing dot, genius (Einstein lookalike), William Shakespeare,
dog, cat, mother nature, the Office logo or a robot. Of these selections, only
Einstein, Shakespeare, the dog and the cat have a character to which users
would attribute certain traits. For example, Einstein would be a good designfor
the Excel agent, because he was a brilliant mathematician and physicist.
Shakespeare would be an appropriate characterfor the Word agent because of
his mastery of the written language. A dog represents someone who 's not too
bright but will willingly carry out mundane tasks andfetch things for you all
day long. The cat is an interesting choice of character, totally inappropriatefor
an agent. When was the last time a cat did anything usefulfor anyone?
Microsoft should continue to offer users a choice of characters to represent the
agent, but the characters ' 'personality' should accurately represent the skills of
the agent. (Subject 50)

Ultimately it appears that similar forms of monitoring were demonstrated in this example to
the Reading 12 example. However, the gap between the theoretical reading and the
complexity of the problem was a greater one to bridge this time. The result was more
responses attempting to address the problem without reference to the reading, as well as
responses that, while reiterating the reading points, were then not transformed effectively into
problem solutions. Nevertheless, as the above example shows, several subjects were able to
use Mark-UP to monitor their understandings effectively to develop ownership of the reading
concepts, then apply them effectively to the design problem.

8.1 .4 Concl usions a bout monitori ng i n the Design Problem tool

As one would expect, the further level of monitoring required to organise and transform
reading concepts beyond their initial contexts was challenging for many students. This created
a diversity ofresponses in terms of the types of monitoring evidenced. Most subjects appeared
able to engage in monitoring at some level, whether this meant they could reorganise the
reading concepts in a way that was personally relevant to them, or they could transform
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previously formed ideas rather than the reading concepts to tackle the design problem. Most
students were able to engage in organisation and transformation at some level. However, it
appeared that they were more able to do this when the immediacy of the reading to the design
problem was clearer, as was found in the first example compared to the second. In the latter, a
division between the monitoring activities of organisation and transformation was evident in a
tendency for subjects to restate reading concepts in their own words and select appropriate
ones, but then only to transform those concepts in a limited way, either by writing in
generalities or relying more heavily on previously understood concepts. Nevertheless, even
Example 2 allowed for a breadth and depth of monitoring that could be strongly allied to
cognitive self-regulation. As well as being able to show organisation and transformation, the
fact that subjects were also able to seek information from other sources to support their
responses suggested a strong sense of metacognitive monitoring, supported by the use of the
Design Problem tool.

8. 1 .5 Explori ng monitori ng withi n the other tools
While the Annotation and the Design Problem tools were the most widely used of the tools
within Mark-UP and facilitated the broadest range of monitoring activity, the other tools were
also found to have contributed to activating monitoring processes within subjects. Following
initial scaffolding of the use of each tool, from Week 7 of the semester, subjects were
instructed to make use of all the tools in the ways that best supported their learning and in
ways that most assisted them in solving the design problem. Week 7's reading discussed
techniques for ensuring motivational multimedia software, synthesising two theories of
motivation into the categories of immersion, reflection, transfer, collaboration, learner control,
curiosity, fantasy and challenge:
•

Wynn, S. (1995). Interactive Multimedia: Ensuring Motivation of the Leamer. Edith
Cowan University: Perth

Students were required to ' mark up' the reading in the following way:
Use the tools available to develop your understandings ofthe topics covered in
this week 's reading. This will assist you in responding to this week 's problem.
1. Annotate this reading
2. Summarise this reading
3. Discuss this reading
4. Find an URL to shed light on this reading
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The choices of tools used reflected to a certain extent the nature of the monitoring in which
they were engaging. Annotation was the most broadly used tool and provided examples of the
widest range in terms of monitoring forms. Since the Summary tool, Forum Discussion tool
and Post URL tool were more clearly defined in the nature of the activities, they tended to
focus more on a limited subset of monitoring activities. Each of the three tools was examined
to identify the nature of the monitoring evidenced by their use.

8.1 .6 Monitoring in the Summary tool
Consisting of 37,196 words once collated, made up from 89 individual students' responses,
the Summary tool was the most widely used of the other tools. Summary itself is directly tied
to reading comprehension as a regulatory strategy. This suggested that it had value for
subjects, enabling them to monitor their comprehension of the reading. In terms of the types
of monitoring evidenced, one would expect it to demonstrate a somewhat limited range, given
its focus on reorganisation of concepts rather than transfer, comparing ideas and so on. Some
opportunity for questioning would also be expected, although the lack of feedback would have
made such questions predominantly rhetorical in nature.
In fact, these forms of monitoring did dominate the responses. Such organisation generally
took one of two forms: summaries that were brief and more personal, being written in the
language of the subject; and summaries that were more direct in the manner in which they
condensed the ideas within the reading. The latter summaries tended to follow the structure of
the reading more closely and were generally longer.
Subject 38 's response was typical of the former type of summary:
This reading presented some similar points to last weeks reading as it was
talking about the motivation oflearners with regard, in some parts, to the
different ways in which people learn effectively (the topic oflast week's
reading). The reading, along with the comments provided by other students,
presented arguements for and against the effectiveness ofdifferent types of
learning, with respect to the ways in which they motivated the learners. The
article concluded that it was more difficult to produce a piece of interactive
multimedia which was "motivating and engaging", but worth the extra time as,
in the long term, a ''point and click" interface would be a waste ofresources.
This opinion was formed as a ''point and click" interface has a lack ofaffective
appeal and therefore learners are going to get bored quickly, and simply
discard the program and move on to something more enjoyable.
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Such a response demonstrates the best and the worst aspects of such summaries. On one hand
one could argue that a strong level of monitoring was evidenced in the above response. The
subject drew parallels with other readings, demonstrating information-seeking activity, and
the personal language style also indicated the subject was working at a reasonably high level
of abstraction. This would appear to be more indicative of metacognitive activity, since a level
of reflection and identification of personal value would have been placed on the points
selected for inclusion within the summary. It would appear that this subject was quite
selective in the points he found valuable.
The flipside of such a contention is that in operating at a high level of abstraction there is little
evidence that the subject was engaging fully in the reading concepts. The other dominant form
of summary was where subjects took each section of the reading, which generally focused on
eight criteria for motivating software, and summarised each one in their own words. The
monitoring evidenced in these responses was in the selection and statement of ideas within the
reading. However, to a certain extent the organisation of the summary was a received one,
relying heavily on the reading's own organisation rather than a subject's personally developed
hierarchy of importance.
There were a few responses which tended to manifest both techniques. Subject 45 's response
was less balanced in terms of the weighting placed on each concept compared to many of the
responses that kept close to the original reading. The section on fantasy was summed up in a
single line with the statement, ' Fantasy is important to make the learner imagine that they are
in the situation', whereas the section on learner engagement was much deeper:
Learner 's needs to be engage so they feel as though they are part of the
program both physically and psychologically. Situated cognition gives learning
a context similar to that of the real world and therefore provides an authenticity
to learning. (Wynn, 1 995, p.2). The process of engagement leads to reflection
as to make decisions when exploring the environment. This experiential
technique can lead to high order thinking andproblem solving but also an
encouragementfor learners to construct their own learning.
This response appeared to be more selective about the information included in the summary.
While it demonstrated all of the techniques of the summary strategy modelled in previous
weeks, there appeared to be another level of critique operating where the subject was selective
about the information presented, discounting concepts that were well understood, such as
fantasy, and including reference to new concepts such as, in this case, situated cognition.
Another extension on organisation as monitoring was where information was re-organised
rather than simply summarised. Subject 8 organised his response according to design
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strategies rather than motivational categories, integrating the two into a more synthesised form
of summary:
This article shows that making an effective IMM learning tool should be:
•
•

Realistic and relevant to real life situations. (Immersion)
Intuitive and Interactive Interface. (Reflection)

•

Situated learning (real life situations) improve transfer oflearning in new
situations. (Transfer)

•

Having some form of media (eg. Video) to allow the user to have expert
opinions. (Collaboration)

•

Have a help tool so that the user can go to it ifthey are stuck. (Learner
Control)

•

Have some variety in scenarios to engage curiosity. (Curiosity)

•

Intrinsicfantasy, believable and meaningful (Fantasy)

•

Allow the user to repeat the step as neccessary and have some form of a test
at the end. (Challenge)

In this case, it appeared that monitoring was stronger than the previous examples. The focus
on design approaches demonstrated some transformation of reading concepts. One subject
went further, using the Summary tool to critique the reading. Subject 7 began by arguing the
value of the reading:
A good reading that covers the most important aspect ofIMM learning. IMM
has the problem ofnot being able to tell when a user is getting bored or
distracted. IMM can 't take a different approach or adjust itselflike a human
teacher could. (Subject 7)
However, he then went on to suggest how the reading could have been better:
Such a document could probably be much better written in a practical manner.
One which includes examples to further the understanding of the reader. !feel
that such an important issue should be written in a much more untheoretical
manner, and done so that it maximises reader knowledge. (Subject 7)
While certainly evidence of a higher order thinking, with monitoring demonstrated in the
ability of the subject to frame the ideas in the reading in terms of personal values, such types
of responses were rare. This may have been simply because of the nature of the tool itself. The
Annotation or Forum Discussion tools would seem to be more appropriate since they would
have allowed debate. Such a response raised the question of whom the response was for. The
closed nature of the Summary tool (students needed to post their own summary before seeing
others') would have predicated it as a tool for personal reflection and to emphasise key points
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for further study, rather than to engage in any form of dialogue. Such motivations in the use of
the tool are reported later, in discussing how the interview subjects used Mark-UP as an
environment for monitoring their learning.

8.1 .7 Monitori ng i n the Post URL tool
69 students posted a website to the system, producing 4,035 words in total. As such, the Post
URL tool was also widely used by students. The nature of the activity of finding and posting
websites that were relevant to the reading sat squarely within the monitoring process of
seeking alternative forms of information. However, many of the responses implicitly involved
monitoring in other forms. The very selection of sites provided some indication of the ways in
which subjects monitored their understandings; however the comments that subjects added
provided evidence of other forms of monitoring too.
One site posted, for example, was not a site about motivation but a site that the subject found
motivating:
URL: http://www.neostream.com
Comment: WARNING THE SITE ABO VE TAKES A GES TO LOAD :P
!find this site really interesting... although it is not an educational site, but it
uses the learning aspect of Control, Curiosity and Challenge. The user have
control of when and where to go, as in most websites. The curiosity i think is
the greatest factor in this site, because of the mouse interaction with the
character, which is different in each zones ofthe character.. and the most
intriguing thing is the character also reacts to different speed of the mouse
passing by... each of the links also have different animations that leads into the
sub-pages and also different animations when returning to the main menu,
which attract my curiosity. Challenge is only applicable with some ofthe pages,
where you have to drag a linkfor the character to smash with an anvil (which is
not so obvious). This site succeded in maintaining my interest at the site, so thus
i think that the learning aspects is well placed within this site. (Subject 3 7).
In this case, monitoring in the form of information seeking was supplemented by transfer to a
practical application and critique of that. As such, it represented a deeper level of monitoring
processes than those that simply posted alternative sites.
For the most part, subjects posted sites that either focused on a particular theory within the
reading (for example, Subjects 98 and 129 identified sites that explored the ARCS model of
motivation in more depth than the original article) or added a dimension to the reading in
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some way. For example, Subject 74 identified a site that explored gender bias as a
motivational factor, Subject 1 3 posted an URL that dealt with the relationship between
motivation and culture, and Subject 22's site focused specifically on adult learning.
Not all posted sites were well chosen and some of these choices demonstrated weak
monitoring. One particular site was posted no less than 4 times by different subjects. This
indicated that while they may have been monitoring their own understandings in selecting
sites, it would appear they weren't necessarily engaging in the other available sites posted
within the Mark-UP system; otherwise they may have noticed the duplication. Two of the
subjects noted that the site specifically mentioned the reading as a reference. This suggested
that a somewhat unsophisticated approach to information seeking was evident, with subjects
keying in parts of the reading title and author into a web search engine rather than exploring
the key ideas within the reading further.
Nevertheless, nearly all of the sites were relevant to the chosen reading. Whether they related
directly to motivation as was the case with most of the sites posted, or demonstrated subjects'
deeper level of monitoring by being selected for demonstrating motivational concepts for
multimedia in more applied way ( eg Subject 49 identifying and critiquing the site for the ' eye
toy' product as a means of enhancing motivation), sites generally added value to the reading
itself.
One notable exception was the subject that posted an URL for a site that dealt with personal
motivation and enhancement rather than motivational design (Subject 62). Another, while less
strident an example, was more general in the way it identified a range of criteria for evaluating
websites with 'engagement' as only one of those criteria (Subject 5).
The comments attached to the readings themselves also showed varying levels and forms of
monitoring. A common approach was to summarise the sites, organising the concepts into a
more condensed and personal form, in similar ways to the following example:
URL: http://www. ualberta. ca!-sdowie/Motivationlmotivation_index. htm#top
Comment: Motivation is Important Even on the Web
This site looks at how to motivate adult learners to use web-based education
systems. The site uses Raymond Wlodkowskiis Time Continuum Model of
Motivation to base it's strategy on.
The site lists six important aspects of encouraging learner motivation and
suggests that they be implemented at different stages of the learning process.
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Initially the point when a user first begins to use a product is discussed and the
strategies suggested at this point are creating positive attitudes towards
learning and understanding the needs ofyour learner.
Next the phase where the user is interacting with the product is explored.
Creating a stimulating andpositive atmosphere are highlighted as key
strategies at this point oflearning.
Finally the completion ofthe learning package is discussed Learners will wish
to feel as though they have mastered the concepts presented in the package and
therefore affirming learner competence is important at this stage.
Reinforcement is the final strategy discussed by this site and is considered
important as it is the "reward" a learner receives at the completion ofa
product. (Subject 1 01)

Others were much simpler, being one line synopses of sites along the lines of 'principles in
designing for IMM products which have PBL - problem based learning' (Subject 89) or 'This
site expands on the ideas mentioned in this week's reading, particularly with regard to
motivating learners in an on-line environment' (Subject 38).
While one example of a good critique has already been shown, not all critiques were of such a
high standard. In a few cases, simple summaries of the sites were accompanied by brief
personal reflections, such as ' I found this site very interesting' (Subject 85). Others provided a
little more evidence of monitoring by drawing direct comparisons between the site and the
reading itself:
Clear and simple points to figure out the learner motivation. But compare to
this week reading, the site is not going as deep as the reading. They using
different model for this writing. (Subject 1 1)

One way in which the Post URL tool was able to extend on monitoring processes was by
adding another level of critique in the form of rating URLs that had been posted. For example,
one URL received the following replies:

Chapter 8: Exploration of how Mark-UP Supported Subjects' Monitoring

Page 279

<< Go Back

View all ut1 reviews:
Rating:
Review:

••••
said: This site is almost a replica of the readings. It covers the major points under a
similar headings. The points are explained in a different way from the reading article, but it is in the same
stream.

Rating: ••••
Review:

said: The motivation section was good.

Rating: ••••
Review:

Michaelina LAI said: This site covers all what we've got in th reading. It covers all the key points, the criteria
to product motivation.

Rating: ••••
Review:

Rating:
Review:
Rating:
Review:

said: This site covers more or less the same as this week reading. Nice because it use
simple words so it easier to understand.

***

***

said: A good paper.

said: good

Figure 8.16: Ratings in the Post URL tool

As Figure 8 .16 shows, most responses were somewhat brief, particularly the final two, which
contributed little to the overall discussion. Some monitoring was evident in the first few
responses which, while repetitive, attempted to draw comparisons between the two websites.
The act ofrating itselfwould have necessitated monitoring in the form ofevaluating the
website, the comparison coming from matching expectations and existing understandings to
the new URL and then applying a sense ofvalue to it.
Ultimately, the Post URL tool appeared to elicit a broader range ofmonitoring processes than
were expected. While primarily a tool for information seeking, the use some subjects made of
the tool to summarise sites and rate those posted by others also meant that it was an effective
means of comparing ideas and organisational monitoring, albeit in a more limited mode than
was achievable in a more broadly defined tool such as annotation.

8.1.8 Monitoring in the Discussion Tool
In Week 7, this tool generated 2,200 words from 29 individual submissions. As such it was
the least used ofthe tools. It was also the most similar in terms ofthe cognitive activity it
elicited to the Annotation tool, which was the most widely used. As a forum for sharing ideas
in a global sense rather than relating to a specific point in the text, one might have expected
responses to be more general in nature, although with more room for opinion and the
opportunity to integrate concepts beyond the specific concepts within the reading.
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Certainly, many of the comments were quite general in nature. Several failed to integrate
specific concepts into their discussion, as was the case with Subject 108:
I do agree that it is important to follow guidelines such as the ones shown in
this weeks reading but I also feel that ifwe do not experiement and think
outside the square we live in we will not grow. And !MM is growing at an
amazing speed.
Such platitudinous comments do not demonstrate any clear metacognitive monitoring. While
the point made is valid enough, a lack of any rationale, or reference to specific examples,
dilutes its value both as an example of monitoring and as a contribution to the reading content.

It appeared that many of the responses were written without a clear sense of audience. While
discussion forums typically provide a means for people to share ideas and opinions, and
answer each other's questions, 14 of the responses could be defined as a summary. These
responses were frequently similar in style to those actually posted in the Summary tool:
This article discusses about developing !MM into education. Obviously, the
eight elements mentioned are very important because those elements made
learners want to learn efficiently and effectively. Learners definitely want to
learn which gives benefits to them and worth doing. For example, with
reflection, learners definitely want to know where the links will bring them.
Majority of learners would not want to waste time to figure out how the site
works. (Subject 32)
The above example was quite typical of the responses, with summaries being similar in nature
to those in the Summary tool, although much briefer. It would appear that many subjects were
using the discussion tool, more as a means to make brief personal summaries to assist in later
review than to create a strong discussion.
Of the other responses, a number of subjects did provide evidence of monitoring of their
understandings by generating discussion through posing questions:
Besides the eight learner effects ( immersion, reflection, transfer, collaboration,
learner control, curiosity, fantasy, challenge) mentioned in the reading, what
other important criteria do you think can be added to produce an effective !MM
product? It is time consuming to produce a high quality !MM product that
contains these eight learner effects but I believe there are more to these eight
learner effects. Personally, I think getting users of the public to give feedback
and ideas of their own can be brought into consideration. (participation learner
effect?) Just a thought, any suggestions? (Subject 74)
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The paucity of replies to the above example, however, suggested that either the question was
framed in such a way as to inhibit discussion or, more likely, other subjects simply did not
wish to engage in a debate. One subject did pick up on the above example and emphasised
aspects of it, stating:
I think what * * * * suggests about 'participation learner effect ' can be brought
into consideration. By allowing them to participate or give the opinion on their
own can increase their motivation to learn more. (Subject 1 14)
In effect, the above subject was simply emphasising a point made previously, in her own
words. While the selection and emphasis on specific items showed some organisational
monitoring, it did not really extend beyond the reading, as was the case in Subject 130, who
wrote:
Generally, the better ways to maintain learners ' comfort, learners ' interests,
and to improve transfer of learning, the teaching content in the IMMprograms
should be designed with realistic situation, realistic activities, and realistic
experiences. The teaching elements, such as guidance, surprising elements,
elements with diversity of choices and paths, and learners 'freedom to choose
their own learning, are the basic elements to build motivating and engaging
IMM (Subject 130)
While not particularly detailed in terms of examples provided, or reference to personal
experience, at least this subject did attempt to add new information to the reading. Again,
however, in titling her response 'general points' the subject appeared to be using this
opportunity for brief personal reflection rather than to engage in more complex forms of
monitoring.
Ultimately, while the Discussion tool had the potential to engage subjects in a variety of forms
of monitoring, this tool was less popular than the others, and tended to elicit monitoring in the
most limited ways. This could possibly have been a result of the Annotation tool, which was
much more widely used, and whose focus on contextual content as the basis for discussion
promoted a wider range of monitoring processes than the more general discussion and
summaries evidenced here.

8.1 .9 Conclusions about types of monitoring withi n Mark-UP's Tools
All of the tools offered affordances and limitations in the types of monitoring that they
promoted. The Forum Discussion tool certainly appeared weakest both in the variety of
monitoring and depth of monitoring evidenced. Of the others, a range of processes was
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manifest. The Summary tool tended to emphasise monitoring in the form of organising ideas,
but also supported transformation of the reading concepts into more complex forms. The
strongest summaries also evidenced an ability to critique the ideas and find applications for
them. The same was true for the Post URL tool which, beyond the monitoring process of
information seeking, also demonstrated some critique in the ratings of the URLs, albeit in a
briefer and more limited manner than was evidenced in the Summary tool.
By far the most complex forms of monitoring appeared to take place within the Annotation
and Design Problem tools. The Annotation tool supported multiple forms of monitoring such
as questioning, comparing ideas and information seeking. In some cases, the sequences of
annotation generated a body of knowledge that went well beyond the artefacts that were
actually being annotated. The actual depth of monitoring evidenced in annotation was very
varied, however. This may have been partly due to some subjects using annotation as a means
of emphasis of important points rather than further exploration, in itself a legitimate
regulatory strategy for reading comprehension. Nevertheless, further exploration of how
different subjects used different monitoring processes to support the metacognitive regulation
of their learning was required.
This was also true of the Design Problem tool, which exhibited the most powerful forms of
monitoring in subjects' transformation of reading concepts to solving complex design
problems. As was the case with the Annotation tool, the selection of readings and problems
appeared to have some impact on the quality of monitoring demonstrated within the tool. Also
similar to the Annotation tool, it appeared that a range of forms of monitoring and depth of
monitoring took place within each example.
To explore this aspect further, with a view to shedding light on the impact of individuals'
existing cognitive and affective attributes in their use of Mark-UP and the value they found in
it as an environment for supporting monitoring, the twelve interview subjects' portfolios and
comments in interviews were analysed.
The next section reports how Mark-UP supported monitoring across a range of existing
psychological attributes by examining the interviews and portfolios of the twelve interview
subjects in the light of the types of monitoring which have been shown above.

8.2 Exploration of Mark-UP as an environment for su pporting
monitoring across the range of Interview Subjects.
Interview subjects' interpreted approaches to and levels of planning and evaluating their
learning processes were discussed in the previous chapter. This section explores how they
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used the tools to monitor their understandings throughout the implementation of Mark-UP. To
conduct this exploration, the interview subjects' portfolios were examined to define the extent
to which they used the various tools provided. They were also analysed to determine the level
of monitoring demonstrated in the use of the tools in the light of the findings in the previous
section about which types of responses best demonstrated metacognitive activity. Their
statements in interview about their preferences for tools within Mark-UP, their use of reading
concepts to solve problems, and the value of the problems to frame their exploration of the
readings were also used, along with their reflections on the quality of their work throughout
the semester. The results of this analysis are collated in Table 8.1.
Table 8.1 : Interview subjects' monitoring in their use of Mark-U P

Name

Dean
Yvette
Frances
Brian
Craig
Sylvia
Jake
Duncan
Claire
Belinda
Debbie
Alan

Interpreted Level
of Metacognition
Low
Low
Low
Low
Medium
Medium
Medium
Medium
High
High
High
Hioh

Pref Tool
Annotation
Annotation
Annotation
Annotation
Summary
Mixed
Annotation
Annotation
Design Problems
None
None
Annotation

Monitorinq
Portfolio Qual
Medium
Low
Low
Medium
Medium
Medium
Medium
Medium
High
High
High
Medium

Interpreted Level
Medium
Low
Low
Medium
Medium
Medium
Medium
Medium
High
High
High
Medium/Hioh

Each subject is discussed individually in the following section, and conclusions are then
provided as to the relationship between the role of the tools in promoting metacognitive
regulation, and subjects' existing metacognitive levels and learning preferences. Suggestions
are then made about how the tools may be improved.

8.2.1 Claire
Claire was one of the interview subjects who were identified as metacognitively strong (Table
8.1). As such, it was not surprising that she displayed an ability to monitor her understandings
both in interview and in her portfolio. While she was somewhat neutral overall in her attitude
towards Mark-UP, she could explain the value of the tools available, although she may not
have found value in them herself. When it came to marking up the readings in general Claire
argued:
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The [design problem] questions they were good because that meant that you
actually had to read it, you had to understand it, and then you had to apply it to
a situation so it wasn 't ... because a lot of markup Ifound is almost like a
manual, its just there, everything is there all you need to do is read it.
This awareness of the division between activity around the reading and the use of the reading
to solve problems was one of the characteristics of those subjects who were interpreted as
displaying a high level of metacognition. Claire's preference was for learning activities that
required transfer of principles to unfamiliar situations rather than focusing on the artefact
itself, and this transfer could be seen as requiring a greater depth of monitoring than a more
situated activity such as summary.
While Claire did one summary after the tools had been introduced, it was not her preferred
mode of working with the readings. Instead she preferred tools that involved a greater level of
reflection. In describing her approach to the Forum Discussion tool she stated:
Yeah, that 's one I liked as well because the thing with markup was that you
didn 't get to talk to other people directly, you had to wait and then come back,
it was a bit like e-mailing. You know you have to wait to see the responses. But
that one ... you could write your response and what you thought about it and
THEN you could see what other people thought.
This prompted her to identify a weakness in the Annotation tool as a means of monitoring
activity:
Annotations were a pain in the arse. You just... ifyou wouldjust go right in
annotation and then you 'd have to waitfor the whole process to go through and
then ifyou were writing a question then you 'd have to come back in a couple of
days, ifsomeone had written that and if they hadn 't written it then you would
have to keep coming back andforth.
It is evident from both of these interview comments that Claire actively monitored her
understandings by seeking feedback on the ideas she proposed using the tools. The ones that
were of least value to her were the ones that did not prompt that level of monitoring. Overall,
her preference for the tools was mixed. She did not post URLs very much although she
actively researched around topics ('I kept forgetting to put it down for other students to look
at').
Many of Claire's comments particularly focused on the value of Mark-UP as a tool for
monitoring. As well as the issue of not knowing when annotations had been added to her own
comments, she also identified a weakness in the portfolio as a reflective tool, claiming 'when
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you look at what you've written, if you disagree with what the person before you said, you
can only see their last two lines'.
Claire's portfolio reflected this focus on monitoring. Her annotations displayed a variety of
monitoring techniques. For example, in responding to a question asking for an example of
intrinsic fantasy, she demonstrated information seeking through identifying an alternate
source of information:
Learning in Cyberspace: Shaping the Future provides a good explanation
supporting the view that effective learning can not take place without
motivation. It also states "Sue Wynn ... extends the importance of motivation
even further, concluding that ongoing motivation leads to lifelong learning".
She also used annotation to address what she perceived to be misapprehensions in other
people' s comments:
I disagree. I think what they are referring to with Natural Language is the
concept ofArtificial Intelligent systems being able to effectively "understand"
humans through speech and written text. That is, ifI were in a wheelchair, by
saying "open door ", a robotic computer would recognise the speech and open
the door.
The overall quality of her portfolio was high (Table 8. 1 ), but not the strongest. Claire found
towards the end of the semester that her performance deteriorated ('that's when I was flat out,
that' s when I was not at my house, I was at my boss' s house at the time'). This was reflected
in some of the later design problems in her portfolio. Her response to the Week 1 2 design
problem that required her to write a letter to a webmaster to suggest improvements was
somewhat perfunctory, although she did directly refer to concepts in the reading such as
including dates when pages were updated. The nature of the reading itself appeared to have
some influence in this. Claire claimed in interview:
It was discussing it, but it wasn 't really adding to stuff, it was like 'yeah '. I
suppose it was just a whole lot ofpoints so you didn 't add, or you didn 't
contradict it, you just accepted it.
More complex readings, however, such as Reading 4, prompted greater monitoring:
That was when you know what you did know and what you didn 't know. Ifyou
didn 't understand it then you had to go andfind out and ifyou had to find out,
maybe find your own reading.
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The Week 1 1 reading was a storyboard example. In this case, Claire appeared able to
effectively transfer her understanding of the example to her own design, identifying
similarities and differences based upon her specific needs:
Since the prototype we are designing was based around a linearfanctionality it
is not necessary for us to detail each and every page as there were template
designs used and called upon for, say, the questions. Where the only part that
changed was the actual question text and answer text.

In conclusion, monitoring was most evident in Claire's work where she was reconciling
multiple perspectives or working with readings that she perceived as challenging. Others that
were more straightforward did not require as strong a level:
If it 's all in front of me I don 't do it. It 's just a book it 's just a manual .. . and ifI
get to go out andfind itfor myself then I 'm learning.

For subj ects like Claire, Mark-UP was most valuable as a tool for metacognitive monitoring
when it provided the means for a deeper form of monitoring. While the design problems
afforded this, much of the activity that centred purely on the reading concepts was
unnecessary.

8.2.2 Craig

Table 8. 1 shows Craig's interpreted metacognitive level as medium. While he showed a clear
approach to planning that was based upon learning goals, there was less evidence of
metacognition in his approach to evaluation. This may partly have been because of his low
level of motivation. Describing himself as having ' an irresponsible habit' he did not find it
easy to maintain effort in his studies. Nevertheless, he could explain the choices he made in
his use of tools. When asked about Forum Discussion tool, he complained:
I 'm not a big net person. I don 't like chat rooms; I don 't likeforums and on to
the whole anonymous voices ... just putting this on a screen.. urrghh.

He preferred the Summary tool:
I think itjust really helps you sort ofremember something that you read, then
kind ofhave to condense it down to I suppose the key points, it really just helps
it to sink in.

While this statement did not indicate any sense of questioning of his understandings or
comparing them to other concepts, he did acknowledge the role of summary as a tool to distil
concepts. Craig was less enthusiastic about the Annotation tool:
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I suppose I thought it was a good idea to get you to actually read the readings
and actively go through and actually analyze them. The annotation system ...
who knows just you read a lot ofannotations andyou just get the idea that
they 're put in therefor the sake ofthefact they have to put annotations there.

This was ironic, since in his portfolio, Craig made little use of summary, only completing the
compulsory summary activity when the tool was initially introduced. At all other times, he
tended to use the Annotation tool. From Week 5, once all of the tools had been introduced,
Craig exclusively used the Annotation tool to ' mark up' the readings.
These responses tended to be somewhat brief and cursory in their approach. In replying to a
post about the value of windows, his response was quite dismissive:
Pahl Windows, Shmindows! Bring back the DOS Shell! I loved that interface!
So simple, yet so effective!

The above comment actually had some potential to be useful, and certainly did not suggest
there was a lack of metacognitive monitoring. However, the brevity of the response prevented
readers from understanding exactly why the simplicity of a command line interface had some
benefits over a graphical user interface such as Windows.
Other comments were equally brief. In responding to a comment about the value of interface
agents, Craig argued:
I couldn 't agree more! Ifind them incredibly distracting and generally view
them as being elements ofpoor design! On top ofthe information that they
provide could easily be dug out ofa help file ifyou were so inclined.

Once again, this was a valid comment. In failing to explain his response in any depth, the
annotation indicated more of a lost opportunity to provide a rationale for his beliefs than a
specific lack of monitoring per se.
Ultimately it appeared Craig's general lack of motivation had some bearing on the quality of
his portfolio. His response to the Week 12 design problem regarding improving a site's
homepage (Design Problem Example 1 above) showed a clear ability to transform his
understandings from the reading towards the domain of design:
As far as you can see in the page there is no statement ofpurpose as to what the
site is about or what information one mightfind on the page. This would be one
of the easiest things to change by simply providing a briefsummary ofwhat the
pages purpose is at the top. Although this page presents a/ace to the viewer
(quite literally,) it does not provide any information about Gabhar or provide
any means ofcontacting him. This could be better improved by providing a
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simple email link on the page. The page has absolutely no means offeedback
whatsoever and as far as I can tell is not intended to make money so I don 't
think that providing information on how it makes money is really relevant. To
his credit, Gabhar does not have any glaring problems with his use of text but
having said that he could have perhaps used a better colour scheme. The few
links that there are on the page are easy enough to follow and provide adequate
descriptions as to where they go but perhaps some better explanation as to
what the links are therefor would be nice. Having said all that there are many
aspects of this site which could be changed in order to make it more appealing
to users.
His acknowledgement of design requirements such as an articulated purpose, means of
feedback and so on, tended to make up for the broad comments on issues such as the need for
'a better colour scheme'. In being drawn directly from the reading, yet showing clear
application to his chosen site, the points made were indicative of a strong level of reflection.
His annotation for that week too, was a little longer and added to the discussion, by
identifying issues where sites capturing user information can be used for spamming and other
unethical business activities.
Therefore, in being able to clearly explain a position and defend it in discussion, Craig
appeared not so much to lack self-monitoring skills as to fail to show them at detailed enough
level. It is reasonable to conclude that he did not have major difficulties with the reading
content, and although he showed a clear preference for some readings over others in
interview, he did not note any issues with them. In fact, all of his annotations were responses
to others. It appeared instead that his neutral response to Mark-UP was a result of generally
poor motivation, as well as his use of annotation purely to articulate a position in response to
others rather than use the tool to negotiate his understandings of the topic. Therefore he can be
classified as showing a medium level of metacognitive activity and an equally mediocre
overall portfolio quality as a result of this tendency to apply himself only loosely to the Mark
UP activities.

8.2.3 Dean
Dean's background suggested an overall low level of metacognition and that was borne out by
his approach to planning in terms of performance objectives and a tendency not to engage in
self-evaluation. In interview he stated, 'I never liked reflection to tell the truth because
generally it makes me think about what I did wrong more than what I did right.' In terms of
his use of Mark-UP, product, Dean's pattern was to focus on annotation as his preferred tool,
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despite showing no preference for it over the other tools when questioned in interview. One
point he did make was that he valued the interactions with other students available in the
annotation and discussion forum tools:
I likeforums generally because you can say stuffand then people reply and
then you can say stuff back. It 's just like a nice place to get stuffout.

While not very articulate, the above comment did indicate a level of perceived value from the
tools. In fact, given Dean's overall low interpreted metacognitive level, his portfolio showed
several forms of monitoring. Each week's submissions contained at least three annotations
and these took the forms of questioning, where he asked about how far back web archives
should be kept on-line for example, as well as more complex forms of monitoring. On several
occasions he took issue with a previous annotation, as in this response to one student who
argued menus were much more effective than command line interfaces:
I can 't say that i agree with this. Menu's are easier, but that doesn 't mean that
th ey are better. I loved the old DOS days and while i didn 't know much i knew
enough to get what i needed to get done, and this wasn 't a lot of commands,
probably about 5 or so. While there is a lot to learn ifyou want to learn all of
the commands there is nothing saying that you need to use all of them or
anything close to all of them. Also since they are all words or abbreviations of
words, there isn 't much effort required.

Such contention clearly demonstrates a level of monitoring in the form of comparing two
positions. Not all of his annotations were of a high quality; several took the form of general
agreements rather than adding to the body of information (' Yes, pop-ups are bad' ; 'agreed: the
microsoft office help agents (personally) are very well designed and organised' ).
Nevertheless, Dean appeared to show a definite improvement in the quality of his annotations
throughout the semester, stating in interview:
I tried giving... I normally like to say why I think something, I tried saying it a
bit more as to why and try andfind a few other reasons as to why after as well.

This was in contrast to his innate tendency to 'just write things, check if its good and then
forget it after I paste it'. Dean also showed an ability to make use of the readings in his design
problem responses, stating:
I always did the readingfirst so I would know what to say ... my memory is not
thatflash, but yeah.. I as far as I remember th ey werefairly well interrelated.

Chapter 8: Exploration of how Mark-U P Supported Subjects' Monitoring

Page 290

While Dean did not complete the Week 1 2 design problem, his response to Week 6's problem,
which concerned the application of a design strategy to a learning need, showed clear
evidence of transfer of the reading materials to the problem itself:
A possible form oflearning strategy could be to create a simulation. The user
chooses how they want to build their house. Factors could be included being
cost, time, area and location. After they choose how to build the house the
simulation shows how energy efficient the house is, based on a scoring system.
All parts of the house is customisable, that is the ventilation, the windows, the
walls and all other parts. The user is effectively a house designer/builder. The
simulation could be free form where the user chooses the variables (time, cost,
etc), static where the user is given the variables and has to build above a
certain level of effeciency or it could be both.
As well as being a highly appropriate approach to the design task, the above response
indicated a clear understanding of controlling and managing variables within a simulation
using real time feedback as a learning mechanism, that was clearly drawn from the reading.
It would appear, therefore, that despite being interpreted as exhibiting an overall low level of
metacognition, Mark-UP provided Dean with an effective means to monitor his
understandings, particularly through annotation, which allowed him to ask questions and
provide alternative points of view. His understandings of the readings were then able to be
transferred to the design problem, suggesting an ability to cross the domain of reading
comprehension to apply metacognition to the application of his understandings.

8.2.4 Bel i nda
Having been interpreted as highly metacognitive (Table 8. 1 ), Belinda generally showed strong
evidence of planning, monitoring, and evaluation throughout her interview and portfolio. This
did not mean, however, that she always engaged formally with the process. While motivation
was not an issue for her, her failure to engage in formal self-evaluation, and her acknowledged
deterioration in the quality of her submissions to Mark-UP throughout the semester, were
clear indications of her negative perception of the product.
In interview, she was cogent in her critique of Mark-UP. She did not see herself as operating
at the same metacognitive level as other students and she felt Mark-UP was patronising in its
approach to facilitating reading comprehension:
It 's almost like junior high school - read this, give me a book report, I want to
see that you 've read it and that you understand it.
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For some of the stronger students, value may have been found in the tool by helping others
out, but Belinda did not feel a sense of responsibility towards others, arguing, 'because school
is so expensive in America you don't get kids there that are killing time or they're there 'cause
Mummy and Daddy or RECS are paying for it'. She cited a previous unit and group
assignment as an example:
I tried to do the mother 's thing with project management and I actually did
mine and a little bit of their work. I used it as a learning exercise for them
because I wasn 't going to carry them. They weren 't going to learn anything.
They 're in their third year and I wasn 't going to carry them all the way through
the unit, but when I saw what it did to my grade point average it hurt me more
than it hurt them. They benefited and I hurted.
While the above statement suggests a focus on performance rather than learning goals,
Belinda ended up withdrawing effort from Mark-UP since she felt she was 'doubling up' on
her own study practices. In fact, she was quite positive about the strategies of annotation and
problem solving themselves. In her own work she described how she would highlight and add
comments to her own work, and while she found the problems onerous, it was more a result of
her high expectations of herself than the nature of tasks. She certainly did not find the work
difficult:
Not difficult, no. I didn 't - everyone loves critiquing websites, so that 's fine,
although I actually critiqued it against a different set ofstandards than the
week 12 - I used A QIS as an example, and my biggest downfall is that I
probably put too much effort into it ... which adds to the complexity of the
exercise.
Such a statement shows a strong level of self-awareness, and an ability to select what she felt
were appropriate resources to complete tasks, that went beyond those suggested. This high
level of metacognition meant that she found summary somewhat limiting as a strategy:
I would prefer to read through something and give my opinion and then give it
some context and maybe have to - and often I did put hyper/inks there and say I
believe this, it may be a dissenting opinion or off on a tangent but read this and
read this - two other completely different viewpoints and tell me what you think
because you 've only gone one viewpoint here.
In effect, Belinda engaged in all of the metacognitive processes that Mark-UP promoted. She
simply did not value having to do them in Mark-UP for others to benefit from. Her
annotations in her portfolio were strong, as in this example where she discussed
constructivism:
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I disagree totally....
Not being a big/an of Constructivist theory (though it DOES have some merit
with regards to the concept ofscaffolding) I can see I am going to have major
problems agreeing with this reading and what it proposes.
Firstly, the statement: "... to deal with these advanced then traditional models
just need to be enhanced or modified as they provide a well grounded and
validated beginning. "
Says who? ... Not everyone, I assure you! Have a look at: "OLD WINE IN NEW
BOTTLES: A PROBLEM WITH CONSTR UCTIVIST EPISTEMOLOGY"
[http://www.ed. uiuc.edu/EPSIPES-Yearbook/92_docs/Matthews.HTM] for
starters.
I am sure there is some merit in, and valid usage of, every learning model - -to
some degree (depending on the learning situation)- but, to make sweeping
statements like the one above is simplistic in the extreem! (And, in my opinion,
borders on being ethically irresponsible.)
Andfurther to the argument ofmodeling media after the Constructivist Model
(without really understanding the full implications of that act and what
ancillary outcomes of this approach may arise - primarily due to lack of
understanding the theory -holistically)
See also: Summary ofProposed Research Program/or Doctor ofPhilosophy
from Curtin Uni. It brings up some very valid points that bear consideration.
Especially in cultures with diverse religious beliefs, such as Australia. The
fundamental right ofa parent (or student) to not have his religious beliefs
undermined by a system of education - regardless of intent - should not be
violated.
Skim down (ifyou don't want to read all of it) to the paragraph begining:
Postmodernism is characterised by "Foundationlessness, Fragmentariness,
Constructivism and Neopragmatism " (Polkinghorne, in Kvale, 1992).
Postmodernism celebrates the diverse and the chaotic (Harvey, 1989) and is
significant by its lack ofabsolutes and uncertainty (Eckersley, 1 996; Giroux,
1 992)

The lengthy annotation above demonstrates many of the monitoring characteristics identified
in the previous section, including information seeking and comparing multiple perspectives.
For Belinda, monitoring was integral to her life, and Mark-UP simply replicated the process
for her:
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Yeah, it 's a check and I do those kind ofchecks on myselfregularly. One ifthe
things I do on the way home is unwind before I get home, is the halfhour drive
to the vines and it allows you to change gears and reflect on things and ifnot
reflect on things then maybe sort through things andfile them myay -just part
of how I operate.

While Belinda did engage in the types of monitoring that Mark-UP promoted, and could see
the value of the readings and problems ('I enjoyed the actual readings and they usually
pointed at the task or were useful in doing the task') ultimately it appeared that Mark-UP
created an administrative layer on top of those processes, that inhibited her study style.

8.2.5 Yvette

Yvette was one of the weaker students in terms of her interpreted level of metacognition, and
interpretation of Yvette's interview and portfolio was also made difficult by the fact that her
actual experience with Mark-UP was very limited. In fact, her portfolio consisted of responses
to the design problems that were generated exclusively within a word processor. Her stated
reason for this was log-in difficulties that prevented her from successfully accessing the
product. Nevertheless she felt she had had adequate experience with the product's tools over
the first few weeks to comment, claiming, 'I found it very intuitive, I found it very interesting
that I could post up responses and read other people's during the first few weeks.' Yvette was
actually one of the most vociferous of the interview subjects in support of Mark-UP's
Annotation tool. Like some of the other students who had been interpreted as metacognitively
weak, she found value in others' comments:
IfI didn 't understand the reading what . .. other people 's comments would help
me understand it and how they grasped it and how it 's differentfrom my
perception ofthe reading.

This focus on differences in perceptions did suggest some monitoring was taking place on
Yvette's part. It appeared her relationship with the tool was viewed by her as a transactional
one, and she admitted to a certain defensiveness when it came to sharing ideas:
I prefer reading other people 's than re-editing mine but I don 't like giving out
my ideas 'cause they might take it.

While she engaged in off-line summary, Yvette did not like or use other discussion forums or
post URLs for the reasons stated above. Nevertheless she could see the benefits of the
strategies integrated within the tools, acknowledging that if they were not implemented, ' I
would just read, just read, just goes past my head, in and out'.
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Ultimately however, Yvette demonstrated little evidence of monitoring in this unit during her
interview. When it came to using the readings she felt, 'I didn't know what I was reading for
until I read the response .. I mean the questions', and even then she had some difficulty
drawing the connection between the two. When asked if reflection was something she
engaged in as a matter of course, she stated:
Reflect on my own work? No but if other people like if a tutor reflected on my
own work, gave me comments, I would respond to it but I wouldn 't reflect on
my work, no.

Yvette's portfolio supported many of the findings from the interview, particularly with regard
to this lack of reflection or use of the readings to solve the problems . Her response to the
Week 1 2 design problem requiring her to draft a Jetter to a webmaster contained little that was
not standard received notions of web design. Once she had provided a preliminary
introductory paragraph her suggestions for improvement merely consisted of a list of faults:
•

No menus

•

Images are not effective

•

Not hierarchical in structure. This is a linear site

•

Each page is not consistent in structure and colour

•

Font used/or text is too big

•

No homepage

•

No way ofgetting back to the 1'1 page

•

No sufficient links

•

No icons or buttons

•

No graphic component besides .gif image at the top of the page

This 'shopping list' of design issues Jacked direct reference to the purpose of the site, or the
concepts in the reading. The Jack of synthesis did not suggest a strong level of metacognitive
transfer.
It was difficult to ascertain any impact that Mark-UP had on Yvette's self-monitoring since,
by her own admission, she did not use it. If the reasoning for this related to her existing
cognitive regulatory skills, as was the case with Belinda or Claire, then some negative
conclusions could be drawn about the usefulness of the product. However, her positive
attitude towards annotation yet the lack of actual annotation artefacts to analyse made this
subj ect an example of a student who did NOT use the product effectively for her learning. As
such, the poor quality of her design problem responses suggested a need for the strategies
promoted in Mark-UP rather than providing evidence of its effectiveness in providing a
solution for that need.
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8.2.6 Sylvia
Sylvia's level of metacognition was interpreted as medium. Her focus on learning goals was
an indicator of the value she placed on her own learning processes, and this was reflected in
her interview. She described an approach to improving her learning involving concept
mapping based upon a book which she had recently read. It was evident that Sylvia reflected
on her learning and sought to improve.
Sylvia claimed that all of the tools in Mark-UP had some value for her. She made use of the
Annotation tool because 'it made me come to argue with myself and 'kept me thinking about
why this person said this thing he did'. While not very well explained, it was clear that Sylvia
took advantage of it to monitor her own understandings. She claimed:
I think I learn a lotfrom the other students by reading what they said because
to be honest some things are I don 't really agree.
The Summary tool was also useful to Sylvia, but she used it as an adjunct to concept mapping.
After initially concept mapping a reading, she would then write a summary. Again, this was
described in terms of monitoring, although once again, it was not very eloquently expressed:
I do concept mapping, so I don 't summarisefirst. I go concept map and then at
the end I will write it out for myself and then Ijust think wither it should be
right or should I change and then I 'lljust paste it in.
Sylvia's first language was not English and this did not allow her to explain the concept very
efficiently but it was clear that the summary provided a further point for self-reflection.
Nevertheless, she was less able to describe how she would compare ideas internally than use
other external perspectives as a means of monitoring. With the Post URL tool, as with the
Annotation tool, she described her approach in terms of the value she obtained from other
people's ideas:
I think a lot ofstudents wen in to practice something and putting some URLs so
some ofthem were really useful, some are really good and a lot you might not
actually look at all URLs.
It would appear that Sylvia was in many ways quite a different student from Belinda, who
found no value from others' perspectives, using her own understandings as a basis for her
monitoring. Rather than describe monitoring in terms of actually seeking out new information
through URLs and having to explain their value in the tool, she thought more about what
information she gleaned from others' and how that impacted on her own thinking.
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Her portfolio reflected this. While she used all of the tools each week, from Week 5 after they
had all been introduced, there was a tendency for her annotations and summaries to be the
most dominant. Week 9's Mark-UP activities, for example, consisted of six separate
annotations of brief paragraphs and a summary of approximately 300 words. Her forum
discussion post was a single comment about WIMP interfaces (windows, icons, mice &
pointers), stating, 'I think WIMPs were a bit step in systems. Kudos! !' Sylvia's URL post,
while an effectively chosen site, did not contain any discussion, other than, 'This URL speaks
a lot on speech interfaces'.
It would appear that she felt more comfortable in responding to others, as this appeared to
stimulate her reflection. Sylvia did not demonstrate a Jot of variety in her annotations in terms
of monitoring - while there were some examples of information seeking and bringing in her
own experiences, many of her responses took either of two forms. Firstly she often disagreed
with a concept proposed by other students. In discussing e-Jeaming strategies involving group
work, she argued:
I think that it is not very fair to say that students wallow in mutual ignorance.
Usually, in groups, students will discuss with their group members how best to
do something. In getting opinions and information from their group members,
they will assess it themselves to see if itfits in with the logic ofthe entire
project.
This comment was selected both because it was typical of the way Sylvia monitored her
understandings by agreeing or disagreeing with a point, as well as it being indicative of her
own orientation to using the group knowledge as a measure for her monitoring. The second
dominant form of monitoring in her annotations was a tendency to clarify concepts by stating
them in her own words. In her annotation on storyboarding, Sylvia wrote:
A storyboard organises your thoughts for you, the order offlow, helps you to
double check that your objectives arefulfilled, much like the foundations of
building a house.
On a section of a reading dealing with cognitive engagement:
My tutor told me though that technology has changed much, people have not.
Their learning methods are still the same principles of learning have applied
from 2000 years ago until now. And will do for the next thousand years Where
'the amount ofeffort = amount user learns ' applies everywhere.
It appears Sylvia certainly engaged in monitoring, but not perhaps at the same depth as those
students perceived as metacognitively strong, such as Belinda.
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One definite weakness in Sylvia's monitoring was a gap between reading content and solving
the weekly design problem. While subjects such as Belinda could apply their reading
understandings to the Week 12 problem involving critiquing a homepage, Sylvia's response
made little direct reference to the reading.
Dear Sir/Madam I am a Mass Communication and multimedia studentfrom
the Edith Cowan University. I went to the excite site today and after evaluation,
thought up some factors that could help to improve this site. Please do kindly
look through. The site interface has not changed much in the last 5 years. This
does not increase or encourage traffic to your site as people would not be
interested to see the same thing over and again. The company logo, though
very prominent, does not fit in too well with the interface. The banners beside it
was very distracting, as they are animated gif banners. I would recommend
coming up with a tag line, as it tells customers what your company does, your
objectives are clear. There are too many table of contents on the homepage of
excite. com. Although I understand it is to be a portal, it still is too cluttered
with information such that it becomes overwhelming. I would suggest only
having the links for the categories on the homepage and put their related sub
categories as a link. The colors on this website are not well coordinated as it is
not aesthtically pleasing to the eyes. Black, yellow, grey and light yellow are
not good color combinations. Ifyellow is to be used at all, I would suggest it to
be a gold and white scheme to be usedfor the site. Hyper/inks could be changed
to gold and scrollbars could be gold too. Clicking on a link on the homepage
brings the user to sites that have different interfaces, they can be green, yellow
or black. This is not goodfor a website as it makes the user feel as though it is
not uniform or the user might think that they have landed at another page. New
and exciting contents should be thought up, as your esteemed company's name
does dictate that it should be really innovative. Lastly, I think there should be a
hierachical navigational structure in place so that it will not be so
overwhelminglyfull of information. Major categories shout be drawn up into a
menu. Related information can be grouped together and users will be able to
find information easily.
There is obvious synthesis in the above example. She was able to draw upon many design
issues. Nevertheless, there was little direct reference to reading concepts, and in interview,
Sylvia claimed:
The readings were only neededfor the summary. And the tasks are based on
what I know. Then you will critique it based upon your own skilling usually.
Chapter 8: Exploration of how Mark-U P Supported Subjects' Monitoring

Page 298

Given the fact that nearly all students could identify the strong relationship between the
reading and the problem, Sylvia's response stood out. She appeared to be engaging in
monitoring within Mark-UP in a variety of ways, but possibly with less depth, and with a
more limited sense of transfer than other students. While her response to the problem included
information garnered from other readings (such as hierarchical site structures, use of colour
and so on), the synthesis and transfer of reading concepts did not appear to be happening at
such a conscious level.
Sylvia valued Mark-UP as a tool for monitoring her understandings because other students'
responses gave her a basis for her cognition. She argued Mark-UP was a way 'of checking
that we'd actually covered everything' and claimed the interaction 'gave me a kind of bonding
with the school system because school systems are usually very cold'. This focus on
community and external forms of feedback for monitoring suggested Sylvia made limited,
albeit successful, use of Mark-UP as a tool for self-monitoring, where it was done within the
framework of other people's points of view and where transfer took place in a heuristic rather
than metacognitively manifest way.

8 .2. 7 Frances
Frances was one of the weaker interview subjects in terms of her interpreted metacognitive
level (Table 8.1). In her interview she tended to lack insight about her own learning processes,
although when situated specifically within the context of Mark-UP she was able to identify
issues that had bearing on her ability to monitor her understandings of the readings. Frances
could perceive the role of multiple perspectives in helping to monitor her understandings but
claimed, 'it's difficult to align my thinking to other students'. Nevertheless she was a keen
user of the Annotation tool:
Some students are smarter so I get to summarise and I get to make other
annotations like they ... I don 't know one of the students but I think he always
makes a very good comment so I generally try to find him.. and then see what
he think about it and then I 'll go back and read the markup and say maybe he 's
wrong but he makes me .. the way he puts his words makes me understand the
markup more.
This approach was useful for her in that it formed external feedback, without which she had
little reference from which to monitor her understandings. She admitted that in a previous unit
she never touched the book of readings but that Mark-UP assisted in engaging her with the
content. Firstly it appeared to have a volitional aspect ('it makes me do the reading and it
makes me do the activities whether I like it or not', but it also had a benefit in giving her an
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opportunity to monitor herself claiming, ' you get go know what .. how your . . . how do I say?
How you're moving along like whether you're doing well or not.'
Without an external prompt, Frances did not appear able to able generate internal feedback to
guide her learning, admitting, 'if l don't get any feedback I don't think I would go on . . . I like
to see what other people said for my comments or my discussion . . . I get excited to read what
other people say'.
With this in mind it was understandable that annotation was her preferred tool, specifically for
this ability to use external feedback as a means of activating her own monitoring, although she
was not able to express it effectively as such:
It kind of makes it interesting 'cause you get to see how other people react to
the article like some ofthem may say they don 't agree with the articles and they
say they don 't agree I like to see why they don 't agree and maybe add on that
says this is correct actually.

The Summary tool was a support to the Annotation tool as far as Frances was concerned. Its
role was not so much to monitor her understandings by expressing them in familiar terms as to
organise her understandings after having used the other tools:
I get to compile what I learn from the articles so it really helped like when I
went through the exam, I studiedfor the exam, I read the summary like what I
didfor the summary and then just go ahead and read the readings.

This use of revision suggested that Frances was using summary as another external base from
which to monitor her understandings, and feedback was also her stated reason for using the
Post URL tool rather than the actual monitoring inherent in finding other sources of
information for herself:
It helps me understand more like some of them I can accept like after a while I
came and read what other people say ... this is a good one, site for this and
then I go ... jump [toJ websites .... So Ijust read whatever they posted and then
it helps me understand.

The Discussion tool had less appeal to Frances, mainly because she found the lack of
threading made it more difficult for her to follow the discussions themselves, but the portfolio
tool was valuable. While she found the formatting of it somewhat awkward, she enjoyed the
facility of reviewing her comments and those of others, reinforcing her statement about
summary as a tool for distilling a lot of the ideas gathered through annotation.
Frances' portfolio, as could be expected showed, monitoring at a somewhat crude level. Use
of the Annotation tool dominated in her portfolio, and many of these annotations did show
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basic monitoring. This appeared to develop as she progressed through the unit. Many of her
early annotations showed little evidence of true reflection. Statements like 'I agree .. it totally
depends on what kind of product is being designed' and 'this is a very useful checklist when it
comes to interactive design' may have been valid comments but indicated little monitoring.
Her annotations did improve, however. After the first part of the semester, Frances started
asking some rhetorical questions:
Why do we really needforcedjustification? !fit is forced then what happens to
the lines with the least amount of words? It will then stretch and then look vary
ugly

In another case she was able to agree with a comment based upon her own experiences:
Yep, I agree with guideline 4. I hate reading any kind of long articles may it be
a textbook or something like this, but with questions I am forced to read the
article so I can locate the answer. With this I am learning other things as well.

While she was not able to articulate the secondary learning that resulted in the process of
questioning a reading's contents, she did at least appear to be aware that something was going
on. In interview, Frances herself noted an improvement in her annotations, admitting, 'the first
few markup activity was quite low' but 'I saw how other people how they do it', and
acknowledged that her understanding ofreadings improved as she went along.
Nevertheless, the majority of her annotations relied on personal experience rather than broader
reading or examples as the basis for her monitoring, which did not suggest an ability to
abstract her understandings and apply them to broader contexts beyond her own personal one.
Frances argued for the value of Mark-UP as a means for solving the design problems:
Ifyou don 't read the readings you can 't do the activity like in my point ofview
like I tried to tackle it the other way round like try to cheat a bit but I can 't
'cause I don 't understand what they want so I had to go and read the readings
first then do the activities.

However, her actual design problem solutions were not particularly strong. Her response to
the Week 12 problem was somewhat brief:
I am writing to you in reference to your rubber stamping website. I really think
you should consider redesigning it ifyou want to get a good market for selling
your rubber stamp.
First ofall, the main page is unorganized. I would suggest that you lay out the
main page correctly. The menu should be on the left and goes downwards
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instead ofjust being at the top or no where. Buttons should be personalized to
suit the theme ofyour page.
Might I suggest a color scheme to your page as well. A great webpage to see if
your colours match is at www. colormatch.dk . This is a usefal online tool to see
if some ofthe color match your theme.
I would also suggest that your contact details be put in a "Contact Me " page so
that you can put more information at the main page about current stamps on
sale.
anohter thing i want to point out is your new designs page. I suggest that you
put those pictures in thumbnails and in a table so that it will look organized and
makes it easierfor users to find.
for the calender, you should try to put those states into sub catagories so that
the user wouldjust have to find what state he/she wishes to find and not be
bombared with all the information.
I really hope my suggestions would be able to help you redesign as i can see
huge potential in it.

While there was some evidence of information seeking in identifying a useful website, this
was identified as a resource rather than used as corollary to an idea or means to j ustify a
particular position. Little direct reference is made to the reading although Frances did use
some received notions about homepage design to critique points such as the need for sub
categories in tables.
Ultimately it appeared the Mark-UP was a useful tool for Frances, and certainly one she
enjoyed. While her low interpreted level of metacognition appeared to impact greatly on the
overall quality of her portfolio and she was not able to express her understandings as
effectively as some others, the Annotation tool seemed to provide her with the external
feedback necessary to prompt her own internal reflection.

8.2.8 Jake

Jake's experience with Mark-UP was somewhat similar to that of Frances. Like Frances, his
favourite tool was annotation. While his portfolio demonstrated some use of the Post URL and
Forum Discussion tools, these were used mainly for the purposes of reviewing others' work
rather than expressing his own ideas. Jake argued, 'I don't have time to go and find all these
things on the Internet [but] it's good to see what other people have found on there and how
they have used it'. Likewise, the Forum Discussion tool was mainly used to see others'
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general comments about the reading. While he used the Summary tool when it was required,
he did not do so later in the semester, simply stating that the Annotation tool was 'easier' for
him.
It appeared that his use of annotation was primarily as a tool to support the monitoring of his
own understandings:
I preferred doing annotation. Ifound that easy to ... as I was going through ... to
reflect on what other people were saying.
This concept of reflection is one that Jake stated repeatedly in his interview. When asked
whether he gave much consideration to his learning processes, he admitted, 'probably not, I
probably just go through and as I finish a unit don't really reflect on what I've done to that
point'. This was not surprising given his overall medium level of interpreted metacognition.
However, it was clear by the end of the semester that he had given some thought to how he
learned. He admitted, for instance, that the problems provided a means for him to focus on the
readings, stating, 'you're doing the design and you have to reflect on the readings as you're
doing it'. This conscious reflection with a view to transferring knowledge suggested that
Mark-UP was effectively engaging Jake in monitoring.
Jake's portfolio provides evidence of the domination of Annotation as his preferred tool, with
only four other instances of other tools used, specifically the Forum Discussion and Post URL
tools. Jake's annotations provided support for the level of reflection he mentioned in
interview. While the nature of the annotations themselves did not show as strong a level of
synthesis as that of Belinda, for example, there was evidence that he was engaging in
monitoring, particularly with regard to the range of monitoring techniques shown.
While Jake himself acknowledged, 'I tend to just respond to current annotations instead of
starting new topics', his own annotations did demonstrate forms of information seeking,
making contentions and integrating his own personal experiences. For example, he used a
specific instance of where a friend received little feedback in an automated assessment
activity as an argument to reinforce the importance of remediation:
The only level provided was a O for question, there were no explanations as to
what the mistake was or how to avoid it in thefuture. This quickly leads to
frustration, believe me, as I had to try and help her to figure out why the
seemingly perfect answer was being marked incorrect.
While further discussion of the issue could have provided a more detailed exploration of the
role of remediation as a learning support, it did demonstrate a clear sense of monitoring, with
Jake framing the information in light of his own experiences. This integration of external
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examples also came through when Jake commented on the value of microworlds as a learning
approach:
I don 't know how successful Mario word was at teaching me anything. I recall
using it as an alternative to the learning I was supposed to be doing. But I
agree with the learning aspects being present in games such as Sim City which
require skills such as resource management and infrastructure planning etc
Again, this response could have been enhanced by a discussion of just how such environments
promoted the secondary learning outcomes he mentioned. Nevertheless it was clear he was
monitoring his own understanding of the value of microworlds by distinguishing between a
successful and unsuccessful example. Such monitoring was also evident in the ways in which
he disagreed with some posts. In one annotation, for example, Jake took issue with the
concept that learning should be fun, arguing a need for discipline, while still admitting, 'I
agree to an extent that fun can improve learning'. He was equally guarded in his discussion of
the popularity of text-based adventure games, claiming that while such games were very
valuable, we had become 'spoiled', arguing, 'we now expect a higher level of interactivity and
engagement,' qualifying the argument with the comment, 'we are spoiled and I feel our
imagination and creativity are suffering.' This even-handedness suggested that Jake's
monitoring could allow him to selectively accommodate aspects of a point of view while
contending other perspectives. Such complexity was also evident in the ways he integrated
other sources of information, for example referring to Sony's robotic dog, Aibo, as a means of
debunking the Matrix 'myth' of intelligent computers as potentially malevolent. So while
Jake's use of the Annotation tool in Mark-UP did not demonstrate the depth of synthesis
possible, the variety of forms of monitaring and the balanced approach to discussion provided
clear evidence of the product's value in stimulating Jake's monitoring.
Unfortunately, however, these processes did not necessarily transfer across to the Design
Problem tool. His response to the Week 12 Letter to a Webmaster activity was quite brief:
To whom it may concern, I couldn 't help noticing when I visited your site today
that your site is rather poorly designed. It lacks an intuitive menu structure,
constancy in its layout, an attractive design, suitable colour scheme and pretty
much anything that resembles what could be classified as style. I recommend
starting/ram scratch with afresh design that reflects the image you client
would like to portray. The major issue to address is the currents sites poor
navigation menu. Using hidden buttons that only appear on roll-over is bad
design practice and totally confusing/or new visitors. This does improve
further into the site but the idea ofa homepage is to allow "easy " access to the
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rest of the content. A simple and clearly grouped navigation bar positioned
either across the top or down the side of the page would be much more suitable.
Attractiveness can be achieved through simplicity and consistency, your current
site is much cluttered in its layout and the large graphics dominating the
homepage don 't give any balance or symmetry to the site. I hope you take my
advice into consideration in order to improve the useabi/ity ofyou site
Regards...
The brevity is exacerbated by the fact that any reference to reading concepts is implicit rather
than demonstrating any direct relation between the concepts and the site analysed. Comments
such as 'it lacks an intuitive menu structure, constancy in its layout, an attractive design', and
so on are too vague to tie directly to the reading, and his recommendations for improvement
warranted further detail.
It appeared therefore that Jake found value in Mark-UP primarily through the Annotation tool
as a means of monitoring his understandings. He could clearly engage directly with concepts
in the text and was capable of drawing in personal experiences and other information as well,
applying a reasonably high level of synthesis when it came to agreeing or disagreeing with
reading concepts. The greater difficulty in transferring across to actual design was probably
symptomatic of his only moderately interpreted level of metacognition. This leads to the
conclusion that while Mark-UP appeared to support Jake well in engaging in monitoring
around the text it did not so easily support transfer across the domain of reading
comprehension to solving design problems.

8.2.9 Debbie
Debbie's high interpreted level of metacognition was evident in the ways in which she
monitored her understandings while using Mark-UP and in the ways in which she critiqued
her own performance in interview. On the whole, Debbie did not like Mark-UP. While she
found the activities ' useful', she claimed, 'I feel I could have achieved the same thing by
doing my own study.' At the same time, she admitted its value for other students, stating:
I can see how it could benefit others, though ... because if they are notfamiliar
with or they don 't understand what the paragraph 's talking about they can go
in andfind out what others had to say about all that information
This was not the way Debbie preferred to work. Her use of the Annotation tool was guided by
the requirements of the course, but when given the choice, her preference was for the
Summary tool. This seemed somewhat contradictory to the concept of monitoring. As has
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been shown, the Summary tool typically demonstrated a subset of the types of responses
found in annotation, but such responses were typically more 'neutral' in terms of critical
thinking and the monitoring that was demonstrated involved rephrasing concepts rather than
adding to them.
It appeared that Debbie's preference for the Summary tool was underpinned by a lack of
confidence. Previous experiences had impacted negatively on her evaluation of herself:
Yes I enjoyed the summary. Ifound itfor me because when I was studying in
High School and English wasn 't one ofmy stronger points so ifI can go
through and reword that paragraph that was beneficial because I understood
what that paragraph was talking about.
This led to a reluctance to express an opinion:
When I had to read something again andput my opinion I was a bit hesitant I
guess because I was concerned about 'Oh well I 've got a crap mark over here,
what 's going to happen with this one '.
However, this improved as she went along:
Finding that I actually understood what I was reading and I was concerned
what mark I was going to get for thefirst halfso getting my result andfeedback
it was like 'oh ' and it really boosted my confidence.
This initial lack of confidence did not appear to be tied to a lack of monitoring. In her
approach to readings, her preference was for challenging ones rather than those which
provided information with which she was already familiar since ' it wasn't stimulating
enough'. Like Claire, she enjoyed the design problems, stating, 'the activities were designed
well', but even then commented that in some of the later ones, ' I felt I was repeating a few
techniques and skills'. This constant comparison was a positive indication of Debbie's
continuous monitoring of her learning. In using the Design Problem tool, she made use of her
Mark-UP around the reading:
!felt they were designed to use the readings, I couldn 't have solved the
problems without it [but] I also felt they worked and in hand also ... I also read
what I had to do first and kept that in mind while I was doing the reading.
Therefore, while most of Debbie's Mark-UP in her portfolios consisted of summaries which
demonstrated monitoring through more basic forms of rephrasing existing content rather than
questioning, information seeking and so on, she was certainly more adept than Jake when it
came to applying this knowledge across domains. Debbie did not actually summarise,
annotate, discuss or post URLs around the Week 12 reading, perhaps because its nature as a
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set of recommendations made it more ' obvious' than some of the others. Nevertheless, her
comments demonstrated specific knowledge about the reading, including layout, colour and
information architecture, which were transferred into detailed advice:
Lets pick a colour scheme of no more than three colours and stick to. Divide the
page into sections, toward the top have a strong heading/title so people know
what you are and provide an intuitive noticeable menu structure along one of
the other surrounding borders this will assist users to know how to find desired
information. You can have a news section simply section it apartfrom any
common navigation and content, apply a differentiating colour or create a news
icon to save on real estate. I 'm assuming your site is designedfor a
recreational browse so make it easyfor users to skim through information, so
format your paragraphs of information with appropriate line spacing,
indentations and left alignment. Don 't let the txt run from one side to the other
and make sure the content is up to date, easy and interesting to read.
Debbie's portfolio was somewhat contradictory in terms of her monitoring. Low-level
summaries gave way to complex solutions to design problems that clearly demonstrated an
ability to monitor her understandings by synthesising the information into a practical form. In
fact, her initial lack of self-confidence may have contributed partly to this. While she felt
'comfortable' in her reading skills, she was reluctant to use the Annotation tool because she
felt a need to work out the meaning of a reading for herself. Therefore, most of her monitoring
appeared to be internal.
Nevertheless, this approach appeared to produce some benefits and she noticed an
improvement in both her confidence and skills:
My skills have developed, I think they came hand in hand. My skills came first
because of the practicing. I spent hours ... perhaps too much attention for the
first four or five ... now 1 'll read and instead ofdoubting myself, I will just keep
going. Before, I would doubt my comprehension.
In Debbie's case, her use of Mark-UP appeared to involve monitoring that integrated a
complex set of affective and cognitive components. Her actual pattern of use was somewhat
similar to that of both Claire and Belinda, both interpreted as highly metacognitive, and like
Debbie valuing the tool in somewhat limited ways. In Debbie's case, however, self-concept
issues appear to have been resolved in part through her use of Mark-UP, even if only as a
result of the rewards of perseverance. Ultimately, the product proved to be an effective
environment in allowing her to transfer her learning across the domain of reading
comprehension to being able to approach design problems.
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8.2.1 O Brian
Brian was interpreted as exhibiting an overall low level of metacognition, primarily as a result
of self-perceptions that proved somewhat inaccurate and a tendency to think of his study in
terms of purely external and volitional measures. In interview, however, he did manage to
provide descriptions of how he used the tools within Mark-UP and his rationale for doing so.
Annotation was his preferred tool. Like Yvette, Sylvia and Frances, who were all interpreted
as metacognitively low or moderate, Brian valued the opportunity to see other people's points
of view:
I guess I like the annotations, like you 're able to see what others are writing,
what they 're thinking, you know whether you base yourself on what th ey 're
writing about.
He did not restrict himself to the Annotation tool, however. Summary was used as 'it's good
to base, get your base points down and then expand' and he also valued the Post URL tool
'because then you have a comparison for the reading'. All of these approaches implied
monitoring in the way he described them, using either others' perspectives, alternate readings,
or his own summaries as the basis for reflection. Brian even mentioned the portfolio in terms
of its ability to support exam revision, and was one of the few students who actually used it:
I 'djust go through and have a quick skim ofthe readings see how things match,
ifthey don 't match I added a few things into my summaries yep. So yes like
maybe Tuesday I 'll print it all out andjust do all ofthat and rereading the
readings, go through my summaries and getting the main bits.
It appeared as though the structure of Mark-UP provided a means and focus for monitoring in
which he would normally not have engaged. The only negative comment Brian made about
the toolset in Mark-UP regarded the Forum Discussion tool where he didn't 'think of forum as
really of much importance' because 'it's more like annotating, annotation being in the broader
sense'. For Brian it seemed that the structure provided by the Mark-UP toolset provided a
framework for learning; hence the Forum Discussion tool, which did not specify topics and
was not based around a particular region of the reading, was too unfocused for him.
When questioned about the Design Problem tool he was equally enthusiastic, claiming 'The
activities besides the markup they're quite enjoyable like writing letters to the webmasters',
and pointing to their role motivationally ('the fun activities kept me interested in the
readings') as well as in learning. He was not able to explain his use of readings for solving the
problems, however, beyond their ability to ' provide a structure'.
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Brian's portfolio reflected his varied use of Mark-UP. While the Annotation tool was the most
widely used, he also engaged in forum discussions, and posted several URLs. The level of
monitoring shown in these forms was more consistent of his overall low interpreted
metacognition. While the sites themselves were often quite valuable (for example a site on
learner control to support a reading on motivation) his accompanying comments tended to be
quite cursory, stating in this instance, 'this is the reading in practice. Talks about how the
learner takes charge of their own learning.' His use of the Forum Discussion tool was similar:

Goodpoint: I agree with what you have said. Everything seems to evolve as
time goes on, this is no different with learning.
Not all of Brian's work was of such brevity or superficiality. In his use of the Annotation tool
on one section of a reading he commented:

Yep, good point. Students do need to getfeedback quickly for them to take on
board what is being said. The same applies for assignments, when we get them
back weeks after we submitted them, we don 't care about the assignment.
The integration of such personal experiences could not be classified as highly in terms of
monitoring evidenced as those for example of Belinda, who integrated new information and
added significantly to the ideas in the reading. Nevertheless, it did show Brian was
considering the ideas of the reading in terms of his own understandings, and was certainly an
improvement on annotations in his portfolio such as 'yep very true, it is always important to
know where you are' and ' I agree with this'.
Brian's response to the Week 12 Letter to a Webmaster design problem was a little better:

Dear Mr Web master, I wish to address the nature ofyour website. I have
enclosed some ways for you to improve the nature ofyour site, perhaps make it
look a bit more like a professional bank. Although you logo is an orange blob
with text in it, i think that it would be best if it did not throb. I understand that
this isjust an internet bank, however there is no need to turn it into a site that
looks like side show ally. You should include how the website makes money
because it is not selfevident. There is to many navigational strutures and links
throughout the pages, it is just an inundation of information and options that is
not necessary. You use the company logo for other things notjust to go to the
home page, which is what it should be primarely usedfor, but also to go to
other links for example the Internet Banking Demo. That will just confuse users.
Use graphics that show real content not just decorate your homepage in other
words loose the colour scheme. Try not to animate your logo or anything else
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for that matter with the soul purpose of drawing atention to it. And do not have
your logo throbbing. I hope this has helped.

Like Debbie, Brian managed to integrate reading concepts into his response, although it was a
little weaker in terms of the monitoring demonstrated. While Debbie's response to the design
problem modified the information to provide detailed advice, this response was a little less
specific, showing monitoring in the form of selecting reading concepts rather than critically
applying them to the website itself.
The relatively weak monitoring apparent in Brian's portfolio was not surprising given his low
interpreted level of metacognition. Nevertheless, it did seem that in interview at least Brian
could articulate a position on the toolset in Mark-UP based upon their potential for assisting
him in monitoring his learning. In this sense it appeared the product was successful, albeit in a
way that operated within his limited range of metacognitive skills.

8.2.11 Alan

Alan's age, experience, assertions about his level of self-awareness, and ability to accurately
predict his performance in the unit suggested a high level of metacognitive ability. In
interview he was clearly able to explain the reasoning behind his use of Mark-UP, although
much of this was framed in terms of motivation rather than learning.
His preferred tool was the Annotation tool which, like Brian, he valued for the opportunity to
review others' ideas:
It allowed me to gauge myselfand read the other responses and just make sure
that I was on the right track. And it was good to read other comments about ...
that didn't relate to the reading.. people would.fill in comments about other
aspects.

In this sense he was quite similar to Claire in the way he valued the Annotation tool, rather
than Belinda and Debbie, the other subjects identified as having a high level of metacognitive
awareness , who found little value in others' comments.
Nevertheless, Alan did find Mark-UP inhibited existing reading strategies. For example he did
not use the Summary tool unless required to because he preferred to identify key ideas by
highlighting them on paper. While he recognized the Portfolio tool as a useful one in being
able to review the amount of work done and to be completed, he did not describe it in terms of
learning.
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The design problems themselves were 'good' and he acknowledged the value of the readings,
saying, 'you basically had to do the readings to know how to answer the questions.' However
he was not able to describe in any way exactly how he transferred the reading concepts in his
use of the Design Problem tool.
It appeared, then, that despite his strong background, he was less able to articulate his level of
metacognition than the other students interpreted as working at a high level of metacognition.
This may have been partly due to cultural differences, being of Malaysian background,
although he had lived in Australia for several years.
In any case, it was not surprising that the level of monitoring demonstrated within his
portfolio was a little weaker than that of some of the other highly metacognitive subjects.
Annotations were quite lucid, and demonstrated monitoring through the integration of
personal experiences or through comments and contentions that did not draw heavily on
detailed understandings but added to the discussion. In one example, Alan was able to frame
his ideas about the impact of artificial intelligence on work life around his own experiences
with industrial robots:
The company I work for has introduced a robot which moves stockfrom one
area to another, this has taken the role ofone persons job and with what

******* has said it does sometimes creates another job as you still need a
human to key in instructions and manage that equipment. The benefits are to
the company which has cheaper andfaster production ofgoods and services as
jobs are made redundant andprocesses are streamline.
In another instance, his response to a comment about the inadequacies of interface agents was
to suggest that they should only be available when deliberately accessed by the user:
Having an agent that uses meta knowledge to retrieve information on a subject
it was designedfor as well as bring in information and tie it all up together for
the user to be able to read the information logically and clearly would be a
much better rolefor the future ofagents.
Such strong evidence of monitoring was less evident in Alan's use of other tools. One Forum
Discussion post added little to the existing comments:
I agree, the most easiest interaction interface would be WIMPS type. It is easy
to use, graphically pleasing and icons and so fort allow first time users to
grasps the concepts involved in using a computer much easier and therefore
reducing the time to learn and minimises the difficulty.
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This response showed that Alan was able to rephrase and summarise existing comments but
demonstrated little evidence of synthesis into something new.
Ultimately the same could be said of Alan's response to the Week 12 Letter to a Webmaster
design problem:
Dear Webmaster(Alex Kramer), I havejust visited your site and would like to
make some suggestions in regards to improving your website. Please review the
following criticism:
1. Navigation needs improvement, Centered links going down the page could be
improved by listing them horizontally.
2. Use of bright colours as background colour is not apealing to some users
and it would be advisiable to maintain a consistent layout and colour scheme
throughout your site.
3. Pages are very long and require the user to scroll down for longer than is
acceptable.
4. Images shown throughout the pages would be best served using thumbnails.
this would allow users to preview all of the photos on the one screen and will
allowfor faster downloads.
5. pages from the home page have no navigation or even a home or back
button. Users have to use the browser back button to return to the homepage to
find access anotherpage. It would be ideal to put all these links onto all apages.
It is clear that Alan was able to show monitoring in the form of identifying key ideas and
applying them to the problem. What made his response a little less cogent than those of other
subjects interpreted as highly metacognitive was the level of higher order thinking shown. For
example, Debbie's response to the same problem involved inference about the target audience
and customised the information in the reading accordingly, while this one was more
formalistic in nature.
Mark-UP did appear to provide an effective medium for Alan's monitoring although he did
not demonstrate the range and depth of some other students. His neutral attitude to Mark-UP
was no doubt informed by his existing approaches to learning, which the product tended at
times to replicate and at others confound (as in the lack of an ability to simply highlight key
phrases). The product seemed to be most effective in the opportunity it gave Alan to view
other's comments which lead to a deeper level of monitoring demonstrated in the Annotation
tool.
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8.2.12 D uncan

As the highest performing student of the group, one would have expected Duncan's level of
Metacognition to be equally high. In fact, his interpreted level was more moderate, given his
apparent inability to describe the strategies he used for reading and study in interview. His
description of how used the tools within Mark-UP to monitor his learning were equally vague.
Like most of the other subjects, his preference was for the Annotation tool, although his
portfolio demonstrated a range of tools used, and he admitted that he was not aware he could
choose which tools to use. Duncan said:
The annotation was good because it was specific on the actual bit like you 're
reading over it and then the annotation is right there.. that 's what made it
useful.

As well as the proximity of the annotations to the artefact enhancing their relevance, it was
also the views of other people too, that he found valuable:
Sometimes you wouldn 't understand a point like someone would put, someone
would say this means this or whatever or someone would ask you a question
and someone would answer it, and that was quite good actually.

It appeared that like many of the subjects interpreted as metacognitively moderate, monitoring
was best activated for Duncan when spurred by an external stimulus rather than taking place
through a process of internal negotiation.
He found the Forum Discussion tool less valuable, as it was more general in nature, and
therefore 'kind of a bit redundant' and made little comment on the Portfolio tool and Post
URL tools other than they were 'OK'. Duncan was more expressive about the value of the
Design Problem tool. In interview he stated:
They were pretty good... I could see where they were comingfrom. It wasn 't
that they were just random things. They made sense with what they were getting
at.

When asked specifically about the relationship between the design problems and the readings,
Duncan could explain some connectedness between them:
It makes you think about you know ifyou have to relate the reading to the
problem, then you have to think about reading a bit and analysing... you 've got
to relate it somehow so you probably got to understand it a bit better.

It appeared therefore that if monitoring was something that he did as a matter of course during
his study it was not something that had been abstracted to the level of being a metacognitively
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conscious activity. The reliance on external feedback was a feature that could be seen in his
portfolio.
While Duncan used a range of tools, it was with the Annotation tool that he best demonstrated
monitoring activity. In one annotation about complex interfaces he was able to relate the
content to a specific example:
"Learners become disoriented when procedure are complex, insufficient or
inconsistent. " A good example ofa disorientating interface is the command line
interfacefor operating systems. The complexity involved is high, so that many
users will just give up without knowing where to start. This does not mean the
command line is not useful, just not intuitivefor a new user. The command line
can be very powerful if used correctly.
In another, Duncan disagreed with an annotation about the commercial nature of the World
Wide Web driving eye-catching design:
I think they were refering to "information sites ", like you look up info on
physics theories or whatever. But from a commercial POV, then yea you need
something that catches the eye. But I wouldn 't go so far as to say "Most
websites these days are commercial, either selling a service or endorsing a
product"... there's a lot ofstuff out there that's notfor commercial purposes.
Again, depends what you use the web for though.
While it appeared that the nature of Duncan's uses of Mark-UP demonstrated an implicit
monitoring, this did not always appear to be a formalised process. As the annotation above
demonstrates, Duncan's posts tended to be less specific than some of the others and draw less
directly on experience and other readings, although obviously spurred by the external stimulus
of a previous post. His use of the Forum Discussion tool to respond to a storyboard example
was equally cursory:
You have to be able to give [a storyboard] to a programmer, and they should
be able to create that product exactly how you want it. There is no owhter way
than to include a lot ofdetail.
His response to the Week 12 Letter to a Webmaster design problem therefore was
unsurprisingly vague in its relationship to the reading:
Webmaster, I visited your site lookingfor information on basketball rules, and I
found it quite difficult to find what I was lookingfor. The links on your site are
difficult to see, I didn 't know they were links at.first. I think maybe the primary
navigation ofthe ofthe site could be more obvious, and seen immediately on
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the front page, rather than having to scroll down to see it. I also feel that the
fonts and colours used on the site hinder the legibility ofthe page. There also
isn 't a consistent structure between the different sections on the page. Hope this
criticism helps you improve your site!
Such responses were typical of his responses in the Design Problem tool. Duncan himself
admitted he was 'lazy' and it appeared that a slightly inflated assessment of his Mark-UP
portfolio, combined with a high quality group submission for his major assignment,
contributed to his overall high mark in the unit. Duncan also displayed a clear sense of inquiry
and intelligence in interview. However, the actual nature of his posts within Mark-UP
demonstrated a level of monitoring more consistent with his moderate interpreted level of
metacognition.
It appeared that Mark-UP was most effective for Duncan when he used the Annotation tool to
respond to others' comments rather than the reading, and the lack of detail when responding
directly to a reading or applying understandings to a design problem suggested he was less
able to monitor internally or transfer across domains.

8.2. 1 3 Conclusions about monitori ng demonstrated withi n the interview group.
One of the strongest findings in this exploration of the interview subjects' use of Mark-UP to
monitor their understandings was the perceived strength of the Annotation tool for this
purpose. Being one of the more unique aspects of the product, it was gratifying to find that the
majority of students found value in it.
This was not true for everybody however. As Table 8.1 shows, Annotation was more popular
with subjects who were identified as metacognitively weak or moderate than with those who
were interpreted as operating at a high level of metacognition. While Alan 's preference for
annotation seemed to be in contrast to this, it was interesting that his overall portfolio
displayed a lower level of monitoring than some of the others. While the emphasis that
annotation placed on external references for monitoring meant that it was very accessible to
weak or moderately metacognitive students, it did not always promote the deepest level of
monitoring. Nevertheless, as Table 8.1 shows, nearly all subjects were able to demonstrate a
medium level of monitoring within Mark-UP, and the Annotation tool appeared to be the
dominant medium for this.
For the metacognitively strongest students, the Design Problem tool was found to enable a
deep level of monitoring and demonstrated their ability to actively monitor their
understandings to apply reading concepts to new and unfamiliar tasks. Claire, for example,
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noted the value of this above all other tools. This was not always true for the metacognitively
weak or moderate students however. While Jake could argue strongly around a specific point
in a reading, he was less able to transfer this knowledge across to practical application.
In this sense, it appeared that Mark-UP supported subjects in operating at a level of
monitoring commensurate with their interpreted level ofmetacognition. Where there were
exceptions to this, subjects nearly always displayed a deeper level of monitoring than their
metacognitive level would have suggested. As Table 8. 1 shows, only Yvette's level of
monitoring was interpreted as low, and she was also the subject who made least use of the
product. Dean, Frances and Brian were all capable of demonstrating monitoring when tied to
an external form of feedback.
A big issue in the way subjects monitored was the impact of affective components on the
ways in which they used the Mark-UP. Duncan's self-proclaimed 'laziness' undoubtedly
impacted on his performance within the product. Equally, Debbie's choice of summary
restricted the range of monitoring she was able to demonstrate compared to her use of
annotations. The fact that this choice was guided by a lack of confidence and the overall high
quality of other forms of monitoring demonstrated suggested that the cognitive aspects of self
monitoring could be greatly impacted upon by issues such as self-concept and motivation.
In the end, it appeared that the metacognitively strong subjects were the ones who were least
well serviced by the product. Alan's slightly lower performance compared to his high
interpreted level of metacognition provided a reminder that monitoring was only one aspect of
metacognition. Other aspects such as his emotional maturity and ability to regulate most
aspects of his life were not necessarily captured in his use of the tool. The positive value he
placed on the product also gave some confidence in the worth of the product. Unfortunately
this was not true for Debbie, Belinda and, to a lesser extent, Claire. While some value was
found in the Design Problem tool's ability to act as a medium to transfer learning concepts to
a practical outcome, the fact that Mark-UP tended to replicate what were already well
established cognitive strategies for these subjects made it more of a hindrance than a help.
Nevertheless, all three students were able to demonstrate a high level of monitoring in their
use of the product.

8.3 Conclusions about the role of Mark-UP in supporting
monitoring as a com ponent of self-monitoring
The aggregated findings of the interview subjects' backgrounds, interpreted levels of
metacognition and their experiences with Mark-UP for planning, monitoring and evaluating
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their learning processes are summarised in Table 8.2. From this and the findings from the
broader subject group, it is evident that Mark-UP provided a means for the majority of
subjects to develop and articulate their understandings of reading concepts and apply them
through the metacognitive processes of planning, monitoring and evaluation. The analysis of
data produced within Mark-UP and by subjects as they used the product led to the following
conclusions:
•

subjects demonstrated a range of goal orientations and approaches to planning;

•

Mark-UP provided a means to assist subjects in developing plans that were both
process/learning oriented;

•

subjects demonstrated evaluation within Mark-UP at both object level (eg reading
skills) and process level (learning strategies);

•

annotation was the most widely used tool in Mark-UP and demonstrated the broadest
range of monitoring processes;

•

the Design Problem tool provided the most complex form of monitoring in its ability to
promote abstraction from a specific form (the text) to be applied to a practical problem;

•

the other tools (Summary, Post URL, and Portfolio) were less popular, promoted more
limited forms of monitoring, and were valued as an accessory to learning rather than
central to subjects' strategies;

•

the majority of subjects could articulate the ways in which they used the tools within
Mark-UP to monitor their understandings;

•

subjects interpreted as metacognitively strong tended to demonstrate stronger
monitoring in their use of the Design Problem tool than moderate or weak students; and

•

subjects interpreted as metacognitively weak and moderate were able to demonstrate
monitoring primarily through the Annotation tool as well as summaries in the forms of
contention, questioning, information seeking, and drawing on personal experiences.

However, these findings also raise a number of issues that need to be addressed in future
instantiations:
•

the design of activities within Mark-UP did not provide an adequate level of feedback
for weaker students to assist them in developing plans;

•

the formal nature of planning within Mark-UP was counter-intuitive for stronger
students, who found it an artificial approach to a natural, implicit process;

•

the majority of planning was described by subjects in terms of effort rather than
learning, the latter being more closely associated with metacognition;
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•

both planning and evaluation are implicit processes of self-monitoring and difficult to
treat as discrete processes;

•

subjects interpreted as metacognitively weaker were less able to evaluate their learning
than moderate or strong students, while subjects who were highly metacognitive
derived little value from the process, suggesting a 'sweet spot' in Mark-UP's value as
an evaluation tool mainly for metacognitively moderate students;

•

subjects with a high interpreted level of metacognition tended to resist the monitoring
processes in Mark-UP as they replicated existing strategies;

•

subjects with a low interpreted level of metacognition tended not to be able to apply
their monitoring to transfer their understandings from reading comprehension to design;
and

•

self-concept, motivation and the level of subjects' volitional control were strongly
related to the quality of subjects' work in Mark-UP, suggesting such attributes needed
to be taken into account when constructing activities for students.

The above findings provide a strong basis for confirming the effectiveness of Mark-UP for
promoting the self-monitoring activity inherent in the development of cognitive self
regulation, while at the same time highlighting aspects of its design where opportunities were
lost and changes needed to be implemented to make the best use of the product.
The next chapter concludes this thesis and addresses the above issues with a view to providing
suggestions for the next iteration of Mark-UP within this study's framework of design-based
research.
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Summary and Concl usi ons

This thesis has documented the design-based research of an on-line environment designed to
support the processes inherent in metacognitive regulation of learning. Findings have been
discussed that relate both to the useability of the product and its value as an instantiation of
the cognitive self-regulatory design model. This chapter concludes the study and, in the spirit
of design-based research, proposes a further iteration of refinement to the product and
summarises the findings of the research as a whole.
The basis for the inquiry was the Instructional Model for Metacognitive Development
proposed in Chapter 2, and which is represented in Figure 9 .1.

Domain

Dependent

,,

,

Regulatory
Strategies

Domain
I ndependent Skills

Figure 9.1 : The Instructional Model for Metacognitive Developm ent

The IMMD provides the psychological foundations of metacognitive development in the form
of domain dependent and independent skills, regulatory strategies and the self-monitoring
process that underpins the development and application of these. Outside of the learner,
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instructional components in the form of activities, supports and resources provide the means
of engaging self-monitoring and strategy use.
The chapter reports on the conclusions developed through the implementation of Mark-UP as
an instantiation of the IMMD within the domain of reading comprehension. The chapter takes
the form of two main sections in line with the two main aims of the research, relating to an
exploration of the product itself, and its value in supporting metacognitive processes. This
chapter therefore is framed around: a summary of the design and implementation issues with
the product and suggestions for improvements; and conclusions about the product's value as
an environment to support metacognitive regulation and suggestions for how these processes
can best be promoted.

9.1 The design and implementation of Mark-UP and suggestions
for improvement
The first research aim was based around how subjects used Mark-UP to assess the intrinsic
value of product as a useable e-leaming environment:
Explore how students use an on-line learning environment designed as an instantiation of a
model for facilitating cognitive self-regulation of reading comprehension
The research demonstrated that the majority of subjects found Mark-UP to be a valuable and
easy to use environment to support their learning. Its workflow and structure appeared to be
logical and readily manifest to the subjects, with many of the findings emphasising its
simplicity and self-evident functionality. Nevertheless, in conducting the study a number of
issues were raised with the design and implementation that should be considered for future
iterations of the product. These appeared to fall into three main categories:
•

aspects of the user interface;

•

the provision of help and subjects' confidence in the product; and

•

instructional design of activities and workload.

Each of these aspects is discussed in tum with suggestions as to how they can be improved in
future versions of the product.

9.1.1 Enhancing Mark-UP's user interface
While the general perception of the interface was that its lean and uncluttered look made it
amenable to subjects' learning, some issues were found with the use of icons, the tendency for
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the product to spawn multiple windows and a tendency for some functions to not be
immediately apparent.
Improving icon use
Icons were used to indicate the types of annotations that subjects made, with different facial
expressions representing the annotation types of agree, disagree, summary, general, and

question. A yellow 'post-it' style note was used with a number reflecting the number
annotations where there were multiple comments on a single section of the reading. While
most of the subjects were happy with the use of these icons, particularly with the ability to
view the number of annotations on a single section of the reading, many students found the

question, disagree, and general icons confusing. This was a reasonable response given the
neutrality of an annotation type such as general and the difficulty in rendering a response type
such as a question, as a facial expression. During the prototyping phase of developing Mark
UP, icons were used that had a visual style reminiscent of tribal masks, which were even more
arbitrary in nature. Since this proved problematic for subjects too, a solution would appear to
be the use of icons that are more representative of the types of the annotation made. One way
of doing this, rather than using facial expressions, would be to use hand signs and symbols. A
'thumbs up' signal could represent an agree response, 'thumbs down' would then represent a

disagree response, and a question could simply be represented as a stylised question mark.
While a general response is obviously the most vague of the annotation types, this may be
shown as a finger with a knot tied round it to demonstrate its role as a general reminder of
some aspect of the reading.
There was also some confusion over the use of icons for the page navigator and the task list.
Arrow shapes were used for both of these although they represented different functions. In
fact, this issue was related to more than just the visual appearance of the interface elements.
Issues relating to their tendency to add an extra level of physical interaction to the use of the
product are discussed later in this section. However, the use of similar icons for different
purposes was obviously problematic. Simply changing the style of arrow to differentiate
between the two functions would have simply resolved this issue.
Reducing pop-up windows
The use of pop-up windows, while common to many web environments, proved to be a
problem in Mark-UP purely because of the number of them. Figure 5.10 demonstrates that in
some instances, subjects could have had four windows open at any one time. This problem
may be overcome in two ways. The first involves integrating Mark-UP more closely with the
Leaming Management System, to alleviate the need for an index of readings (readings could
then be integrated directly into the LMS schedule with a script directing the user to the
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appropriate Mark-UP page). Another way of minimising the number of windows would be to
use a technique supported by browsers such as Safari and Firefox, which both use tabs as a
means of multiplexing the information areas. The familiarity of this paradigm as well as the
value of tabs in providing instant visual cues as to the availability of tools or sections of the
product would enhance both the visual economy of the environment, as well lessen the
cognitive load required when switching between multiple windows.
Avoiding hidden tasks
When confronted with the reading page for the first time, many subjects had difficulty with
knowing exactly how to use the interface. This problem related both to the task and page
navigators.
The page navigator required subjects to use arrow icons to select a page number and then click
on load to access the specific reading page. This required at least two clicks, even if subjects
only wanted to visit the next or previous page. The page navigator was already a minor
refinement of the prototype where all page numbers were presented as a list down the side of
the reading page. While easier and more intuitive than the page navigator that was used in the
version of Mark-UP implemented in the research, this approach caused problems when there
were many pages to a reading requiring a commensurately large number of options for
navigation.
There are two potential solutions to this. The first would be to simply modify the page
navigator by incorporating the navigation arrows directly in line with the page number and
maintaining the Load function, while adding extra icons underneath for Next and Previous
that would automatically load the page immediately before or after the current one.
A slightly more complicated but perhaps more appropriate solution would be to borrow
aspects of the original design where specific hyperlinked page numbers are presented to the
user. This would allow direct links without the need of a Load button. Where there would be a
large number of pages, the complexity could be minimised by using a subset of those pages.
For example, a status bar to the side of the reading could list the current page, the three or four
pages either side of it, a next and previous link, and a link to the four previous pages, and a
link to the four next pages. Accompanying this would be an indicator of the total number of
pages. In most instances, users would be able to navigate directly to their chosen page. If they
wanted to jump to a page more deep in the structure, then they would be able to load the next
list of pages and select the page directly from there.
While the design of the page navigator was necessarily complicated by the large number of
pages potentially in any reading, the task navigator, however was more complicated than it
needed to be. Originally, concerns about the availability of screen space to define multiple
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tasks led to the inclusion of a drop-down menu represented by the arrow icon to reduce the
amount of screen space occupied by the icon. In fact, this concern proved to be unnecessary.
The ability of adding full descriptions to activities tied to tasks meant that the drop-down
menu was not necessary. By simply removing the task description, the problem of users not
recognizing the arrow's role as a drop-down menu is resolved. Users would then be able to
access activities directly from the page, receiving a full description of the activity when it
loaded.

9.1 .2 Improving user confi dence i n Mark-UP
While most students felt comfortable with the stability and 'fairness' of the Mark-UP
environment with regard to the product behaving as expected when users interact with it,
some subjects during the study felt a resistance to it that was related primarily to some early
bugs the system and difficulty in using the product in ways that were consistent with their
need for a responsive and flexible workspace. Addressing these would enable greater
confidence in its use.
Improving stability
There were no times during the research project when Mark-UP was unavailable to students.
However during the first week of the semester, some subjects experienced problems where a
design problem response was overwriting all of the other subjects' responses to that design
problem. This instantly caused a lack of confidence in the system. The problem was the result
of an error in defining the database field to be updated which occurred during the migration of
the product from one version of PHP to another. It was unfortunate that this error was not
identified before the implementation of Mark-UP, and emphasises that any future versions of
Mark-UP would need to be fully tested before implementation to avoid this issue.
Care would need to be taken in any learning environment to maintain an adequate session
length to allow users to make considered responses, while maintaining the security of the
environment. Initially, when Mark-UP was implemented, a 'time-out' was in place where
users would be logged out if they were inactive for 15 minutes. For some subjects this was too
brief and at least one subject lost work when coming to submit his response, only to be told
that he was logged out of the system. This issue was resolved with the first few weeks, but
may still be problematic if integrated to a learning management system that did not provide
adequate time for users to consider and write their responses before posting.
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Enhancing responsiveness
A minor but intractable issue with Mark-UP during the implementation phase of this research
was its speed when subjects attempted to access the product from home using dial-up
connections. While the majority of students agreed that the screens loaded quickly enough, it
was an issue, at least for some.
In some respects this problem is irrevocable, and in others it is an issue that will solve itself
over time. On the one hand, the ability to collate a number of responses and present them on a
page meant significant processing on the server, and the size of graphical pages needed to be
balanced to ensure that they downloaded quickly enough for the user, while at the same time
were large enough to be readable directly from the screen. Efforts were made at the prototype
stage to limit the bandwidth and server requirements of Mark-UP to maximise the
performance of product, and it is unlikely further enhancements would be possible. On the
other hand, the rapid move towards broadband technologies for home Internet access and the
continuous enhancements of operating systems and chip processors ensures the gradually
diminishing impact of this issue for end users.
It would appear, however, that users would need to be made aware of requirements of the
system before using it. Just as many students' complaints about reading off the screen was an
issue related to their ignorance of the availability of a printable version of the readings, an
awareness of the limitations of the product across low bandwidth environments and the need
for patience may alleviate much of the frustration that this issue engendered.
Providing a greater level of user support
While subjects generally did not have difficulty with Mark-UP's useability, some initial
discomfort prompted some subjects to suggest the need for a help system. This would be
particularly useful in orienting the user when accessing the system for the first time. An
'about this product' page that explained the value of the product as a learning tool, brief
descriptions of the tools, the navigation system, and the way in which responses are stored,
would be an extra benefit for those who felt initially disoriented or insecure about why the
product has been integrated into their learning and how it may best be used. This facility could
also address some of the intractable issues with the product, such as the bandwidth, and
suggest useful strategies for how to make the most of the system. Such assistance may help tip
the balance of power and control, which is suggested by Laurel ( 1990) as an important factor
in useability, more in the direction of the end user than the environment itself.
Another issue that proved to be empowering to subjects was the ability to format their
responses using HTML tags. This powerful feature was somewhat invisible to end-users.
Unless they were a ware of it, they may not have made use of it. Also, not everyone is familiar
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with HTML tags or comfortable writing their responses using a page description language.
Since nearly all Mark-UP submissions made use of standard text box interactions, this aspect
of the product could be greatly enhanced by incorporating a WYSIWYG text editor as a series
of tools accompanying the text box. The technology to develop such word processing style
tools is not insurmountable. Indeed, there are a number of off-the-shelf packages that already
exist to add such functionality to database driven environments such as PHP, ASP,
ColdFusion and so on. Most of these, such as Sitepoint's Editize (Sitepoint, 2005) and
Pintexx's pinEdit (Pintexx, 2005) are easily installable and configurable Java-based utilities
designed to integrate into web browsers and operate in all well known database-enabled
environments.

9.1 .3 Developi ng a n appropriate model of im plementation
The flexibility of Mark-UP as a suite of tools that could be integrated into multiple approaches
to instructional design has been mentioned several times throughout this thesis. The approach
that was developed to support the teaching and learning aims of the research is discussed later
in this chapter. Beyond the learning approach taken, however, there were issues relating to
how the product was implemented with regard to the sequencing, frequency and scale of
learning activities that impacted on subjects' experiences with the product. These are issues
that need to be borne in mind when the product is used in future learning settings.
Chief among these issues was the perception of the level of work required when using the
product. This issue proved to be a difficult one to reconcile. The truism that the value of a
learning experience is commensurate with the effort expended in that learning experience
provides an uncomfortable dynamic with regard to workload. While learners would need to be
actively engaged to derive benefit from using Mark-UP there is obviously a point at which
this workload becomes unmanageable. It would appear that Mark-UP reached this point in
this project. In fact the statement indicating an excessive workload in using Mark-UP received
the strongest level of agreement of all of the statements in the questionnaire conducted among
subjects. This was not initially anticipated by the researcher, as the unit of study traditionally
had readings each week which students needed to complete before attending workshop
sessions. Also, design problems were often posed as activities for learners. What was different
in Mark-UP was the fact that rather than discussing the comprehension of readings informally
in class, subjects in this study were required to complete regular activity which was much
more formal in nature.
Because of this, the boundaries of what was expected were probably not clear enough at
times. Some subjects went above and beyond what was expected. For those that didn't there
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was a tacit admission among some interview subjects that they rarely completed readings in
previous units, and so having to actually write about issues in readings on a weekly basis was
something of a shock for them.
While this can be seen as a good thing in that it ensured a level of activity from all users, a
balance would need to be struck in future implementations of Mark-UP to maintain a
consistent level of manageable activity. The impact of affective components of self-regulation
on the cognitive processes that were explored in this study are discussed towards the end of
the chapter; however it would be a reasonable expectation that students should not feel
overwhelmed by the work involved.
As well as the frequency and scope of the activity within Mark-UP, the nature and scope of
the readings themselves often impacted on the workload of students. Ensuring that readings
are kept to a manageable size and taking into account the amount of new information within
readings would be an obvious improvement to future implementations of the product.
Finally, the structure and sequencing of activities, as well as impacting on the value of the
product in promoting metacognitive regulation, had a strong effect on subjects' acceptance of
the product. The approach of providing an initially highly scaffolded structure which faded to
a much more flexible approach elicited mixed feedback from subjects. While many valued the
strong initial support, others found it constraining. Also, weekly design problem and Mark-UP
activities were not always available until one or two weeks before that week, which prevented
some students from making an early start on their work. Maintaining the structure of
scaffolded tool use and strategy instruction, while still allowing users to choose which tools
they wished to use from the beginning, would have enhanced the flexibility of the product
while maintaining learning support.
In terms of the implementation of Mark-UP, therefore, a number of recommendations for the
future can be made that would enhance users' acceptance of the product with regard to the
content, structure and workload involved in using it. They are:
•

limit the number of mandated activities to every other week to relieve some of the
workload in using Mark-UP;

•

provide clearer indications of expectations with regard to workload and the nature of
activity to be performed;

•

ensure readings are relevant to the design problem and take care to ensure the language
and size of the readings are still accessible to a range of users; and

•

provide greater choice of Mark-UP activity during the first few weeks of
implementation, to enhance the flexibility of the product while still maintaining a
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suggested pattern of use to provide adequate support for learners who are initially less
self-regulating.

9.2 Conclusions about Mark-U P as a n environment to promote the
processing i nherent in metacognitive regulation
The second broader aim of the research was related to the self-monitoring that took place as
subjects used Mark-UP:
Explore theforms ofself monitoring when students use Mark- UP as an environment to
support cognitive selfregulation
The self-monitoring was analysed through answering three research questions that examined
subjects' planning, evaluation and monitoring. This was conducted by an analysis of the
monitoring evident in subjects' use of the tools within Mark-UP and the reflections of the
whole group at specific points of the semester in their Mark-UP portfolios, as well as
interview subjects' descriptions of their cognitions, attitudes and patterns of use of Mark-UP
as they took part in the study.
The findings provided strong support for the role of Mark-UP as an environment to support
self-monitoring processes. The product appeared to effectively support subjects' engagement
in all of the processes of planning, monitoring and evaluation. What the study did find,
however, was that Mark-UP did not create the same experience for all users. Some subjects
derived more benefit from its use and some tools and activities seemed better suited to
developing self-monitoring than others. This section summarises the issues with regard to how
Mark-UP engaged subjects in metacognitive regulatory processes, and makes suggestions as
to how its value as a cognitive tool may be enhanced. In particular, this section addresses
concerns with:
•

finding ways to address the implicitness of metacognition and difficulties measuring it;

•

addressing individual differences in individuals' developing regulatory skills;

•

enhancing the level of feedback to promote monitoring; and

•

accommodating the affective dimensions of self-regulation.

9.2.1 The implicitness of metacogniti on and difficulties i n measurin g it.
One of the most difficult aspects of this research was the process of trying to expose an
implicit cognitive state and make it amenable to measurement and instructional intervention.
Chapter 4 has already discussed how the methodology required the development of an
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instrument to elicit subjects' assertions of their perceptions of themselves as demonstrating
metacognition. This, like many other studies, was prone to the dangers of subjectivity in
making claims about subjects' understandings of themselves as learners. As Nicholls (2003)
points out, 'It is extremely difficult to get information from "inside people's heads" and make
claims that any single interpretation has truly empirical statistical validity and reliability'
(Nicholls, 2003). This was accommodated in this research by reviewing a variety of self
reporting instruments, and synthesising elements that were relevant to the model of learning
that underpinned the theoretical framework into statements that were validated by experts in
the area of educational technology. Most importantly, however, these self-perceptions were
countered with a more objective form of data, which was the portfolios created within Mark
UP. Even then, the complexity of the research setting and the interpretive nature of analysis
still raised issues with the ability to draw tangible conclusions about Mark-UP as an
environment to promote metacognitive processing.
Given the complexity of these dimensions, the relevance of making conclusions related
directly to the capacity of Mark-UP to 'make' people metacognitive is questionable. Self
perceptions may not always supported by external evidence, which suggests that, at best, the
two components may be different lenses on the same concept and, at worst, provide evidence
of different constructs. Similar studies have attempted to explore metacognitive regulation by
examining the evidence of metacognitive processing rather than learners' self-perceptions
(Schraw et al., 1 995; Markman & Gentner, 200 1). This contention is supported by this
research in the ways in which some subjects' assertions of their understandings of themselves
and their study patterns did not always match their output and portfolios. On the one hand,
there were issues with the nature of self-reporting as an accurate reflection of self-awareness,
while on the other one can question the value of an external artefact such as a portfolio of
design solutions and comments on readings as a true depiction of an internal state. Ultimately,
just because subjects may claim to understand themselves as learners does not mean that they
do. At the same time, an annotation such as 'I agree' to a paragraph in a reading does not
provide evidence of monitoring, but nor does it provide evidence of a lack of it.
This paradox was reconciled within this study by using a constant comparative approach to
analysis in which findings were grounded in both self-reporting and external evidence, and
where care was taken in claiming causal relationships. It was not the purpose of this study to
specifically identify improvements in metacognition, but rather find evidence of the processes
that are known to be related to it, and explore the role of the product in supporting those.
Future studies into metacognitive regulation should extend on this methodology to gather a
broad range of data and use deep approaches to analysis that reflect the richness of the concept
and the ways in which it can be demonstrated. At the same time, research into better methods
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of measuring the underlying psychological bases for self-regulation, may assist future projects
such as this that attempt to explore the concept. The development of better questionnaires than
the one used in this study may assist future studies.
9.2.2 Addressing i ndividual differences in i ndividuals' developing regulatory
skil ls
While issues with metacognition as a construct amenable to research itself have been
discussed, there appeared in this research to be a strong link between subjects' perceived
metacognition and their use of Mark-UP. These manifested themselves as differences in the
ways subjects planned, monitored and evaluated their learning.
For example, subjects interpreted as metacognitively strong created plans that were more
closely aligned with process-oriented learning goals than outcome-oriented performance
goals, and on the whole were able to explain their plans effectively and show a commensurate
level of metacognition in the ways that they evaluated those plans. At the same time, Mark
UP was generally less valued by those students than by those interpreted as metacognitively
moderate or weak. This also tended to show itself in an unwillingness to engage in all aspects
of the product; therefore, while such subjects often demonstrated a high level of
metacognition in their design problems, they may not have put the same level into using
Mark-UP's annotation, summary, forum discussion tools and so on as they already felt
comfortable in their regulatory strategy use.
Subjects who were categorised as metacognitively weak on the other hand, did not appear to
demonstrate the full range of evaluation and planning types, and in particular when it came to
monitoring their learning, their responses often failed to demonstrate a deep level of
metacognitive reflection. The prevalence of plans that were performance-oriented and
evaluations that failed to extend beyond evaluating an external artefact, such as a reading or
problem, to self-evaluation combined with responses using Mark-UP's reading tools that were
somewhat cursory to suggest that this implementation of the product failed to engage both the
strongest and weakest students fully in the self-monitoring process.
Ultimately there appeared to be a 'sweet spot' for Mark-UP where subjects interpreted as
metacognitively moderate could extend beyond initial plans and evaluations that were
performance-based and grounded in external evidence to a more reflective approach to self
monitoring; where subjects seemed better able to consider the influence of the product on
themselves as learners; and where the tools were used for information seeking, questioning,
making contentions and so on, which all indicated the monitoring related to metacognitive
processing.

Chapter 9: Summary and Conclusions

Page 330

In order to broaden the value of Mark-UP to a greater audience it would be necessary for care
be taken in any future iteration of the product to ensure that the widest possible group of
learners are benefiting from it. That inevitably means that students with different levels of
existing metacognitive regulation would be using the product in different ways.
Those subjects perceived as metacognitively strong, for example, seemed better able to
transfer concepts from the domain of reading comprehension to the active use of reading
concepts to solve problems. The ' force feeding' of regulatory strategies appears unnecessary
for this group of learners and in fact the study did show that some of the subjects interpreted
as having a high level of metacognitive awareness were resistant to the concept of engaging in
the processes of summary, annotation and so on. They appeared to have well developed
strategies and in fact perceived the formal process of engaging in the reading strategies
promoted within Mark-UP as artificial.
Those subjects perceived as metacognitively weak, on the other hand, sometimes failed to
show a broad range of monitoring use of reading strategies. For these subjects a higher level
of direct strategy instruction, and more explicit scaffolding of the regulatory strategies
themselves, would have been beneficial.
This finding therefore echoes the need discussed in the previous section for promoting more
flexibility in the implementation of Mark-UP. Stronger students would be able to engage fully
in the design problems posed within Mark-UP, while weaker students could conduct activities
that would be more grounded directly within the reading and would be initially more
structured and supported. It is not a perfect solution in terms of managing a unit of learning 
the ability to demonstrate content comprehension and knowledge through strategies such as
summary is a lower order outcome when compared to the synthesis involved in solving design
problems. Nevertheless, even in the most basic tools offered by Mark-UP there would be
potential for users to demonstrate outcomes closely related to course requirements. For
example, a summary may involve critique, annotations may make suggestions as to how to
overcome stated problems and so on. Scaffolding such higher-order thinking while
maintaining a focus on the development of specific regulatory strategies would appear to be a
realistic aim for learners perceived as metacognitively weaker. While there are significant
issues with regard to assessment when learners conduct different activities at different levels,
these are not new problems, and may be balanced by the potential benefits of such a flexible
student-centred approach.
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9.2.3 E nhancing the level of feedback to promote monitori ng

If the improved flexibility of Mark-UP to support the needs of both stronger and weaker
students in their development of metacognitive regulatory processes is to be adopted as a
realistic goal, then mechanisms need to be in place that enhance the potential of the
environment with particular regard to the metacognitively weaker students who may have
difficulty in developing independent strategy use.
Future iterations of Mark-UP should enhance the support provided within the environment to
promote self-monitoring. This would involve the development of extra means of providing the
external tutor feedback to prompt learner's reflection and the internal peer feedback generated
within the product when learners annotate, post URLs, participate in forum discussions and
summarise.
At a number of points within this study subjects were required to make plans and evaluate
those plans. Those processes were mediated primarily by the feedback received from tutors
about their partly completed portfolios. During the study, this part submission took place
once, however in doing this it could be argued that extra opportunities for expert feedback
were lost. For example, subjects' plans for their learning were not reviewed by tutors until
subjects had already had one attempt at evaluating them. This meant that plans that were
focused on narrow performance goals were not remediated and it was hardly surprising,
therefore, that subjects evaluated themselves in the light of these narrow goals. Explicit
instruction regarding the nature of goal setting, combined with an earlier evaluation of plans,
may have enabled subjects who were not operating at that level to start using evaluation
strategies that were more closely aligned with metacognitive processes.
As well as external feedback too, it would appear that there are opportunities in enhancing the
peer feedback within Mark-UP to help promote monitoring and the development of personal
strategies. More opportunity for reviewing model answers in summaries, for example,
combined with discussions of the differences between the different types of summary would
have enabled a greater level of abstraction beyond what the text means towards an
understanding of what is an effective summary for the purposes of developing an
understanding of a reading. The Annotation tool, in particular, while widely used and by far
the most popular of the reading tools within Mark-UP, had a limitation in that when logging
into Mark-UP subjects were not able to quickly identify their own annotations. While they
could review them in the portfolio, a useful tool would have been some notification of when
an annotation had been responded too, with a direct link to relevant point in the reading and
the evolving discussion around it. This would also help remove the perception that some
subjects had of annotation as a somewhat fatuous activity, since the lack of clear cues for

Chapter 9: Summary and Conclusions

Page 332

where their own annotations were meant they could never follow a discussion fully. It would
also emphasise the centrality of annotation to the Mark-UP system as the tool that captured
the largest range of monitoring activity associated with metacognitive processes.
These recommendations to add further iterations ofreview and feedback into the system
reflect the cyclical nature of the planning, monitoring and evaluation process. One notable
finding over the course of conducting this research was that subjects' evaluations generally
appeared to evolve over time from evaluation of external entities, such as readings and tools,
to evaluations of learning strategies and themselves as learners. This suggested that the
cyclical nature of self-monitoring could lead to not only a process of continuous improvement
with regard to self-understanding but also the metacognitive application of appropriate
strategies. It also appeared that this cycle took place not only at the explicit planning and
evaluation phases of the implementation but was an ongoing result of subjects' use of the
tools within Mark-UP to monitor their understandings. Therefore, ensuring that these tools
provided the easiest access to a wide variety of prompts, questions, and ideas to stimulate
monitoring would appear to be the main crux of the value of Mark-UP as an environment to
engage learners in metacognitive regulatory processes.

9.2.4 Accomm odati ng the non-cognitive dimensions of self-regulation

This research focused on the cognitive aspects of self-regulation, specifically engaging
learners in self-monitoring to promote metacognitive regulatory processes. Ultimately,
however, the acknowledgement of self-regulation as a complex web of interrelated variables
that can loosely be described as the fusion of skill and will, is necessary to develop a complete
picture of the factors that are integral to individuals' abilities to manage their own learning.
Throughout the study, one constant finding was the strength of affective components in
mediating subjects' perceptions of themselves and the ways in which they used Mark-UP.
One of the strongest findings was that many subjects reported a tendency to blame themselves
when receiving negative feedback, worry about failure, feel discomfort with expressing
opinions and have difficulty in finding mptivation combined with a tendency to give up when
study is difficult. While many subjects reported positively to specific volitional strategy use it
appeared that many also reported difficulty in developing motivation and an even lower
reported level of self-concept.
It was not surprising, therefore, that affective dimensions of learning impacted greatly on
subj ects' use of the product. As well as these internal emotional states and processes, the
reality for many subjects was also that their study was only one of many competing aspects of
their lives resulting in a low reported level of supportiveness of their external environment.
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A manifestation of this was in an overall slightly lower level of activity within Mark-UP
towards the end of the semester than earlier on, as other assignments and external constraints
such as the need to earn money, family life and so on started to take their toll. It could be
argued, therefore, that while Mark-UP was an effective tool in terms of its ability to support
metacognitive regulation, it probably had much less effect on subjects' self-regulation overall.
Certainly it may have been a contributing factor to many of the subjects' plans and
evaluations of their learning being based around external measures of performance and
internal measures of effort. Poor motivation was also the reason given by two interview
students as to why they did not complete a second self-evaluation towards the end of the
semester.
In the end, while it is possible to examine cognition as a discrete entity, the failure to
acknowledge the affective dimensions of self-regulation means that many of the potential
variables that impact on cognition are removed. Ultimately, a lack of focus on self-concept,
motivation and volitional control means:
Learners may lack motivation to effortfully assess or change task approaches.
This seems to be the case when students adopt performance goal orientations
that undermine self-regulation (e.g., Graham & Golan, 1991; Borkowski &
Muthukrishna, 1 992). Alternatively, beliefs that learning should be easy
(Schommer, 1 990; Schommer et al., 1 992) may lead students to apply less effort
to monitoring. Or, students may lack effective action control strategies to
motivate effortful cognition (Corna, 1 993). Feedback that supports students'
construction ofpositive motivational beliefs and/or use ofaction control
strategies thus may support engagement in self-regulation. (Butler & Winne,
1995, p. 274)
While it was beyond the scope of this study to engage in promoting the affective dimensions
of self-regulation, any future version of Mark-UP may benefit from taking these findings into
account. Obviously this would involve a major revision of the product - not necessarily of the
tools within Mark-UP, but certainly of the design of the learning strategy associated with their
use. As well as focusing on specific strategy use, and the underpinning self-monitoring
processes necessary to promote metacognitive activity, strategies would need to be
implemented in the forms of positive feedback, consideration of methods to promote
motivational attributes such as challenge, control and curiosity when engaging in learning
activities as well as the scaffolding of specific volitional strategies to facilitate learner's
abilities to maintain a consistent level of effort. Many of the recommendations about
improvements to Mark-UP in terms of its flexibility and provision of choice and personal
relevance may have relevance to developing the value of the environment as a tool for
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affective self-regulation, however such changes must also be made in a strategic manner that
is beyond the scope of this thesis.

9.3 Limitations of the research
As with all research, acknowledgement must be made ofthe limitations of the study,
particularly with regard to its exploratory aims and the contextual nature of the research
setting. Specifically, the following issues need to be acknowledged:
1 . The research subjects did not consist of a random selection, but were selected from a
specific university unit of study. This meant that the generalisability of the findings are
limited by the fact, for example, that the subject group consisted of students who could
be defined has having an interest and reasonable level of existing skills in technology.
2. The short time span and limited number of subjects meant that findings about Mark
UP's ability to improve learning outcomes and student metacognition could not be part
of the study, requiring a more general exploration of patterns of self-monitoring within
the product.
3 . As this was the first true implementation of Mark-UP, the presence o f minor errors may
have affected subjects' attitudes to the product in ways which would not affect future
versions.
4. The interpretive nature of the study and incorporation of self-judgements as a form of
data limited the ability to make direct causal attributions and general affirmations about
subjects' metacognition as well as the ability to directly measure the concepts to be
studied. Instead, deep and triangulated forms of data enabled suggestions to be made
about subjects' cognition as they used Mark-UP.
5 . Allied to the interpretive nature o f the study, a properly validated and reliable
questionnaire instrument would have assisted in making judgements about subjects'
metacognitive perceptions
6. The groundedness of the study within a specific design approach and within the domain
of reading comprehension limited the ability to develop conclusions that crossed
domains.
These limitations do not necessarily invalidate the findings of the research. All of the issues
above were accommodated when developing the research methodology and considered in the
reporting of findings, and provide qualifications that need to be considered when interpreting
the findings.
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The study still provided a range of findings that may be applicable to other products and other
research settings. Ensuring mindfulness of the limitations of the research when developing
interventions of a similar nature may assist future researchers in developing an appropriate
methodology and setting.

9.4 Concluding comments
While a great deal of research over the last two decades has gone into defining the dynamics
of self-regulation, 'minimal efforts have been made to integrate it systematically with
interventions' (Zimmerman, 2000, p. 230, cited by Hubbard & Simpson, 2003). Mark-UP was
an attempt to explore one aspect of this, specifically related to engaging learners in the
processes inherent in metacognitive regulation of learning, within the domain of reading
comprehension.
It is reasonable to conclude that other domains of learning may be susceptible to similar
interventions, by identifying the key processes of planning, monitoring, and evaluation as they
are manifest within metacognitive regulation within that domain. For example, within the
domain of teamwork, researchers may seek to explore how students engage in planning by
assigning team roles, and setting milestones. Having students monitor their own progress as
well as that of others engages learners in self-monitoring, while having students reflect on
their final performance and suggestions for their own improvement may provide evaluation,
while initiating a further round of planning.
Like most effective research, as many questions were raised as were answered. In particular,
future research into environments to support the development of cognitive self-regulation may
benefit from considering the following questions:
•

How can the flexibility of products for assisting in developing cognitive self-regulation be
enhanced for stronger students while maintaining an appropriate level of structure and
support to provide the scaffolding of cognitive strategies for weaker students?

•

How can a high level of feedback be integrated into products such as Mark-UP to enhance
their potential as environments for self-monitoring?

•

How can the research into metacognitive regulation be furthered to develop ways of
examining the relationship between cognitive and affective components of self-regulation
as well as effective ways of reporting and measuring internal psychological states?

This chapter has summarised the findings of this study and suggested ways in which
improvements to Mark-UP may be made with regard to its interface and useability as well as
its value as an environment to engage learners in self-monitoring. This is design-based
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research and therefore the findings do not stop with this thesis, but require an extra iteration of
design to build on the value of Mark-UP. Enhancements to the level of support and feedback
within the environment, the provision of greater flexibility of use, and expanding on the
current approach to integrate non-cognitive components of self-regulation may all contribute
to a stronger learning environment for the promotion of self-monitoring.
For those learners who are already operating at a high level of self-regulation, environments
such as Mark-UP may be somewhat redundant:
An important consequence ofSelf-regulatory behavior is that students who self
regulatefind a way to learn. It does not matter if the instructor is a poor
lecturer, the textbook is confusing, the test is difficult, the room is noisy, or if
multiple exams are scheduledfor the same week; self-regulatory learners find a
way to excel. (Dembo & Praks Seli, 2004, p. 3)
However, for metacognitively moderate and weaker learners, the need for environments that
promote students' ability to learn independently is real and pressing. For these learners,
environments need to be created that scaffold their development of learning strategies and
metacognitive application of these.
In particular the affective dimensions of self-regulation need to be foregrounded in future
developments. It has been argued that educational researchers have ignored motivation as an
explanation of why students fail to change their learning and study strategies (Nist &
Simpson, 1993 ), and it is reasonable to argue that this study has been guilty of that. The
flipside of the impact of volitional factors on cognitive strategy use, however, is the positive
role of metacognition in enhancing learners' values of themselves where effective 'strategy
use has a direct impact on self-concept, attitudes about learning, and attributional beliefs about
personal control' (Borkowski, Carr, Rellinger, and Pressley, 1 990, cited by Vandergrift, 2002,
p. 5 71 ). After all, the best learners are not just ones who understanding their learning, engage
in self-monitoring and develop effective cognitive strategies. Strong learners have confidence
in themselves and can use strategies not only to assist their learning but also manage their
time and control their effort. While it is certainly true that learners do not become
metacognitive through brief interventions such as this one, it is contended that continued
research, development and utilisation of environments such as Mark-UP that will eventually
yield improvements to students' cognitive regulation and perseverance.
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Appendix 1: Design of Mark-UP Activities and
Data Collection Points

Week 1: What is Good Design?
Barker, P. & King, T. (1993). Evaluating interactive multimedia courseware - A Methodology. Computers
Education, Vol 21 No 4, pp 307-309
Activity

Research Implications

Design Problem

Data Collection Point

Problem: Create a review tool to evaluate a
commercial website,

Subjects complete a survey to gather information
about their perceived abilities as self-regulated
learners and other demographic information such
as their experiences with technology.

Post a response
What do you think would be the most
important criteria? Are there any that you
would like to add to the list?
Use the criteria identified in appendix 3 of this
article to develop your own list of guidelines.

No Mark-UP activity
Unscaffolded task - no access as yet to the
available tools. This provides an opportunity for
subjects to demonstrate existing skills in
transferring knowledge from reading to the design
problem.

Week 2: Information Design
Andres, C. (1999). Building Hierarchically structured site plans. In Great Web Architecture (Ch 1, pp. 315). Foster City: IDG Books.
Research Implications

Activity
Design Problem
You have been asked by your employer to create
a web portal that can be used as a home page for
a variety of users.
Post a response
What are the needs of this type of site
with regard to the site structure and how
does it differ from some other types of
sites (eg electronic storybooks)?
Describe how you would structure the
content and functionality to best serve
users.
Mark-UP Activities
1. Review URL. Link to information about how to
summarise effectively.
2. Write a summary of this chapter. What are the
main.

Mark-UP Activities
1. Strategy instruction. Makes explicit the role of
summarizing as a regulatory strategy.
2. Students become familiar with the strategy of
summarizing and the Summary tool. Engages
students in deriving meaning from a text and
forces them to reflect on that meaning by
articulating it in a condensed form. Adding another
level of response where they compare their
response to a model answer engages the student
in evaluation.
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Week 3: Screen Design
About.com (2003) Graphic Design Tutorials - Principles of Design [on-line] Available:
http://desktoppub.about.com/cs/g raphicdesign/
Research Implications

Activity
Design Problem
Propose a new look and feel for a site
a) Review URL
http://ourworld.compuserve.com/homepages/
Scott_Novick/bb_home.htm.
b) Post a response
What is wrong with the screen design and
how can it be improved?
Mark-UP Activities

Mark-UP Activities

1 . Review URL - a link to information about annotation
as a strategy.

1 . Strategy instruction.

2. Annotate this reading . Identify what you think are the
most important points, and seek clarification on any
aspects that you don't understand. Try to add a
response to another student's a n n otation.

2. Students become familiar with the
annotation tool to ask questions about an
article. Engages user in questioning and
highlighting strategies and are prompted to
reflect on their own interpretation through
replying to others.
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Week 4: Designing for Learning
Park, I . , & Hannafi n , M .J . (1 993). Empirically-based guidelines for the design of interactive multimedia.
Educational Technology, Research and Development, 41 (3 ), 63-85

Activity

Research Implications

Task

Data Collection Point

Contribute to a better Mark-UP. Now that you

The task had students engaging in the reading
strategy of drawing inference. This elicits
metacognitive reflection on the learners' own
experience. It also provided some data to inform
Research Aim 1 , dealing with the utility of Mark
UP.

have been using Mark-UP fo r four weeks, you are
being asked to suggest strategies for
improvement.

Discuss
Consider whether and how it aligns with
some of the principles in this week's
reading. In what ways does it exemplify
these principles, and do you think there
are any lost opportunities? How would
you improve its learning effectiveness?
Do you agree with the opinions of other
students? Share your ideas on the
discussion board.

Mark-UP Activities

Mark-UP Activities
Annotation strategy reinforced, and some
structure provided to help scaffold its use.

1 . Annotate this reading. For at least 5 of the
principles defined, provide examples either from e
learning or face-to-face experiences which
demonstrate these principles or the lack of them in
action. Don't forget also to comment on others'
responses.
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Week 5: Design Methodology & Evaluation
Fetherston , T. ( 1 997). Designing Cognitive and Constructivist Educational Interactive Mu ltimedia. Ed ith
Cowan University: Perth
Research Implications

Activity
Design Problem
No Design Problem this week.
Mark-UP Activities
1 . Post an URL. Find a site that proposes a
different model for I nstructional Desig n. What are
the similarities and differences between this one
and the one you have found? Do they differ in
terms of the assumed size of the product, level of
expertise required or implied theory of learn ing?
2. Portfolio. Collate your contributions to Mark-UP
through the portfolio tool. Review your prog ress
throughout the semester and enter your comments
below, addressing issues such as:

•

Which readings have been most
problematic so far and why
How you have overcome difficulties
reading the weekly articles and which
tools have been more useful for this
Whether you have noticed any
development in your ability to read
documents of this type over the semester,
and if so in what ways

Mark-UP Activities
Post URL tool introd uced, with information to help
scaffold its strategic use.

Data Collection Point
Subjects reflect on their portfolio, which engages
them in evaluating their performance so far, and
planning for strateg ies to improve their reading of
academic texts. Their response to th is task is used
to inform the exploration of Research Aim 2,
dealing with Mark-UP as an environ ment to
support self-monitoring, in particular metacognitive
evaluation.
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Week 6: Interactive Multimedia Environments
Newby, T. J . , Stepich, D. A . , Lehman, J . D. & Russell, J. D. (2000). Identifying methods and media for
learning. In Instructional Technology for teaching and learning (Ch 5 pp. 90-1 1 4 ). New Jersey: Prentice
Hall.
Research Implications

Activity
Design Problem
Propose a learning environment for designing energy
efficient houses.
a) Review URL
View some information and specification
about energy efficient houses at the following
address.
http://www.eren.doe.gov/erec/factsheets/eeho
use. html.
b) Post a response
U sing this information as a basis suggest an
appropriate learning strategy for an Interactive
Multimedia environment to assist learners in
developing skills for building an energy
efficient house.
Mark-UP Activities
Now that you have been introduced to all of the tools
available within Mark-UP, it is now up to you to
consider ways in which you can use the environment to
monitor your understandings of the read ings and the
broader impl ications ra ised. As you use the tools, think
about how they may best improve your learning.
Continue to summarise and annotate the readings, find
other relevant links, and start and respond to
discussion topics. For example, with this reading you
may want to:
•

Mark-UP Activities
Support is now being faded, at least in terms
of the role of the teacher within the
environment. Learners choose to use the
tools they find most relevant and continue to
receive peer feedback to activate self
monitoring .

Annotate it with examples of real life
experiences with the various methods
discussed
Provide a summary of the advantages and
d isadvantages of each of the methods
Find a link to a site or product which
demonstrates one or more of the methods
Start a discussion about which methods you
think are most valuable for different learning
contexts

Tools available:
1 . Annotation
2. Summary
3 . Forum Discussion
4 . Post U R L
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Week 7: Factors Influencing Design
Wynn, S. ( 1 995). Interactive M u ltimedia: Ensuring Motivation of the Learner. Edith Cowan Un iversity:
Perth
Research Implications

Activity
Design Problem
Enhance a business's on-line profile.
A fast food chain has approached you with a
problem: while they are a large and popular
business, the fact that they deal with customers
primarily through retail outlets means that they find
no-one visits their website.
Post an URL & Response
Find an example of a traditional off-line
business which is successful in creating a
site that people want to visit. What are the
features of the site that are motivating
and how can you get customers attracted
to a fast food site? View at least one other
website posted and give it a rating.
Mark-UP Activities

Mark-UP Activities

Use the tools available to help develop your
understandings of the topics covered in this week's
reading. Some activities you may want to consider:

Further fading of initial scaffolds. Fewer
suggestions as to possible reg u latory strateg ies.
As learners start to use the environment in their
own ways, there may be less direct feedback from
other students.

•

•

Start a discussion and contribute to
others comments about what learn ing
experiences you have found motivating or
enjoyable and what has made them so
Annotate each criteria for motivation
within the reading with your own
suggestions for how they can be
integrated into a m u ltimedia product

Note, the points above are only suggestions. Use
the tools in the ways that best help you to come to
terms with the ideas in the reading.
1 . Annotation
2. Summary
3. Forum Discussion
4. Post URL
General Response Task - Portfo lio
(moved to week 9 as marking wasn't able to be
completed on time).
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Week 9: Interaction Design
Dix, A. Finlay, J . , Abowd , G. & Beale, R. ( 1 993). Interaction Styles. In Human-computer interaction. (pp.
1 02-1 1 4 ). Heme! Hempstead: Prentice Hall.
Research Implications

Activity
Design Problem
OS Z! For this task you are required to design the
next generation of interfaces for operating
systems.
Post a response
Use your u nderstandings of the traditional
interaction styles of mouse driven
windows and menu systems to identify
the weaknesses with cu rrent operating
systems and propose how users may
interact with the next generation of
operating systems given the emerging
technologies.
General Response Tas k - Portfolio
Reflect on feedback you have received from your
submission of your partially completed portfolio.

Data Collection Point
Response to portfolio feedback used to inform
exploration of Research Aim 2 , specifically with
regard to Planning and Evaluation.

Post a response
Respond to the comments identifying
your strengths and weaknesses regarding
your ability to read and understand
documents of this type. Provide some
strategies that you can use to improve
this aspect over the next few weeks.

Mark-UP Activities
No learning support except for the self-monitoring
inherent using the tools.

Mark-UP Activities
Use the tools available to develop your
understandings of the topics covered in this week's
reading. This will assist you in responding to this
week's problem.
1 . Annotation
2. Summary
3. Forum Discussion
4. Post U RL
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Week 1 0: Documenting Design
Orr, K. L., Golas, K. C., & Yao, K. (1 994, Winter). Storyboard Development for Multimedia Training.
Journal of Interactive Instruction Development, 1 8-30.
Activity

Research Implications

Design Problem

Mark-UP Activities

Implement these guidelines. Review the guidelines
proposed in this document in the light of your
group's design for assignment 2 .

As with the previous week, no learning support
except for the self-monitoring inherent using the
tools.

Post a response
Does your own design follow or break any
of the suggestions provided? Give
reasons for why you made the choices
you made, or suggest ways in which you
will modify your design .
Mark-UP Activities
Use the tools available to develop your
understandings of the topics covered in this week's
reading. This will assist you in responding to this
week's problem.
1 . Annotation
2. Summary
3 . Forum Discussion
4. Post URL

Appendix 1 : Design of Mark-U P Activities and Data Collection Points

Page 352

Week 1 1 : A Design Case Study
McMahon, M. (1 995). A Textua l Storyboard Example. Perth, WA: West-One
'

Activity

Research Implications

Des ign Problem

Mark-U P Activities

Horses for Courses - propose an approach to
storyboarding your design

As with the previous week, no learning support
except for the self-monitoring inherent using the
tools.

Post a response
The example provided shows one way to
storyboa rd a product. The narrative
nature of this p roduct and its use of a
town square interface have required
documentation in the form of a story
outline and visual storyboards,
accompanied by character interaction
scripts. This may not be the most
appropriate approach for all situations
however. How do you intend to
storyboard your product in the light of this
example and the nature of your design?
Mark-UP Activities
Use the tools available to develop your
understandings of the topics covered in this week's
reading. This will assist you in responding to this
week's problem.
1 . Annotation
2. Summary
3. Forum Discussion
4. Post URL

Appendix 1 : Design of Mark-U P Activities and Data Collection Points

Page 353

Week 1 2 : Web Design
Nielsen, J. & Tahir, M. (2002). Homepage Useability: 50 Websites Deconstructed pp. 1 -27. New Riders
Activity

Research Implications

Design Problem

Mark-UP Activities

Letter to a webmaster - improving their homepage

As with the previous week, no learning support
except for the self-monitoring inherent using the
tools.

URL Post and Response
There are a lot of bad web home pages
out there, not all from small businesses or
individuals. Your role in this task is to find
one. Compose an imaginary e-mail that
you wou ld send to the webmaster about
how the homepage could be improved,
using this week's reading as a basis for
your points.
Mark-UP Activities
Use the tools available to develop your
understandings of the topics covered in this week's
reading. This will assist you in responding to this
week's problem.
1 . Annotation
2. Summary
3. Forum Discussion
4. Post URL
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Week 1 3 : Design Issues
Laurel, B. ( 1 990). Interface Agents: Metaphors with Character. In B. Laurel (Ed . ) The Art of Human
Computer Interface Design (pp. 355-365). Reading: Addison Wesley. Total Pages 523

Activity

Research Implications

Design Problem

Mark-UP Activities

Redesign the MS Office paper clip.
Post a response

As with the previous week, no learning support
except for the self-monitoring inherent using the
tools.

We have come a long way in our
understandings of what makes for a good
interface agent since the MS Office paper
clip was created . You need to redesign it.
Consider the functionality and character
with which you want to imbue your agent
and how end users may best interact with
it, using your understanding of the
reading to inform your desig n .
Mark-UP Activities
Use the tools available to develop your
understandings of the topics covered in this week's
reading. This will assist you in responding to this
week's problem.
1 . Annotation
2. Summary
3. Forum Discussion
4. Post U R L
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Task

Data Collection Points

Self Analysis: Review the work you have
completed throughout the semester, and identify
the ways in which your understandings have
changed, both with regard to your conceptual
understanding of course content and your ability to
use strategies to help you understand the readings
throughout the semester.

Task
The self-analysis assesses the extent to which
students have formalized their strategy use
through the self-monitoring processes they've had
to engage in. Note, the prompts are more general
than the previous review in weeks 5 & 7 .

Post a response
How has your performance been in
comparison to the improvement
strategies you identified in week 7?
Activities • Portfolio
It is now time to submit your Portfo lio. Once you
have entered your concluding comments, collate
your portfo lio and submit it to your tutor.
1 . Submit your portfolio

Portfolio submission
Specific responses from subjects' portfolios were
be used to explore subjects' self-monitoring in
their use of the tools beyond the specific data
collection points already outlined.
Subject Interviews
1 2 subjects were interviewed shortly afte r
submission of their final portfolios.
Final Su rvey
A final survey was conducted in week 1 3. This
survey covered similar aspects to the o riginal
survey but also asked specific questions about
Mark-UP to explore subjects' experiences with the
product and how these influenced their perceived
cognitive regulation.
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Appendix 2 : End of Semester Questi onnai re

Study Habits Qu estio n n a i re

Nu mber:

The number you have been a llocated will allow a pre- and post-assessment comparison. In all other senses, this is an
anonymous questionnaire. Please place a tick next to the following statements, identifying the extent to which you
agree or disagree with them.

�0

l':!

Ol
<t

Cl

Statements Relating to my Study Practices
I find it heloful to comoare mv ideas with other students to make sure I am on the riaht track
It is imoortant for me to find wavs of aoolvina what I am studvina to real settinas
I find relatina Information to mv own experiences valuable
Makino notes helos me understand what I am studvino
Studvino makes me feel oood about mvself
·,
When I sit down to studv I have difficuliv workina out where to bealn
..
Makino notes in my textbook helps me to make sense of what I am readina
I tend to blame mvself when I receive neaative feedback on assionments
·,
'
Givina an opinion In class Is a nerve-wracklna experience
It is useful for me to think about my studies before I ao to class
I comoare what I've achieved in learnino to what I olanned to achieve
I feel it Is important for me to stav UP to date with all of mv course reauirements
It is important for me to work my way throuah course readinas even when they are uninterestina
I understand conceots better when I imaoine them in practice
..
Givina mvself rewards Is a useful wav of malntalnina effort when I studv
I tend to oive uo when studv is difficult
I avoid other activities when I need to study
"
.!
I work best when I set mvself soecific lenoths of time to studv and stick with them
I find it useful to set mvself aoals for learnino
I worrv about failina mv units
..
-I find ii difficult to study subjects I don't enjoy
I know how I learn best
Summarizina oassaaes helos me to understand the content to be learned
I know what I am oood at as well as the thinas I have difficultv with
It is hard for me to find the motivation to beain studyina
Translatino course materials into mv own words imoroves mv learnino
I am comfortable with usina technoloay
I have studied on-line before
I orefer to studv at mv own oace
' ·· I don't like usina Aoole Mac comouters
I have a aood computer set-up at home
I have a oood Internet connection at home
Readino off a comouter screen Is uncomfortable for me
I am familiar with usina an Internet web browser
I classify myself as a competent computer user
·- ·I orefer to learn face to face than on-line
I have reaular access to the Internet at home
I have reaular access to the Internet at work
I have difficultv flttino mv studv In with mv other resoonslbllities
Mv social life interferes with mv course work
I have a conducive environment in which to study at home
Mv work and studv exoeriences have reouired me to think strateoicallv
I often find mvself in a oosition of resoonsibilitv
I am comfortable with the idea of workina and studvina indeoendentlv
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I found summarisino a useful activitv
I found oostina URLs end reviewina others a useful ectivltv
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Statements relating to Mark-UP
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I found annotation to be a useful activitv
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I found discussina issues on the bulletin board a useful activitv
I found solvina the weeklv problems a useful activitv
The-workload within Merk-UP was excessive
Mv Enalish skills made using Mark-UP more difficult
I felt uncomfortable aivina an ooinion in Mark-UP
Mark-UP haloed me to understand the reedlnas
I knew what was expected from each of the tasks
I found reviewino mv oortfolio a useful activitv
The screens loaded aulcklv enouah

-

Usina Mark-UP helped me understand the wav I learn

Has Mark-UP changed the way you read academic texts? If so, i n what way?

Are there any factors that have influenced (hindered or helped) your use of Mark-UP
during the semester?

What advice wou ld you give to a student who is using Mark-U P for the first time?

In general, what were the strengths and weaknesses of Mark-UP? How could it be
improved?
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